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KNOWLEDGE PREDETERMINES WORTH 


To the knowledge, experience and skill of Ternstedt 
engineers must be attributed a large measure of credit 
for the success of Ternstedt proved-in-service prod- 
ucts. Keenly alert to the ever-changing demands 
of body design and manufacture, it is these men who 
conceive and deftly design hardware equipment that 
will adequately fulfill the requirements of modern 
body construction. Enrolled on the Ternstedt engi- 
neering staff are men whohave been prominently iden- 
tified with the building of automobile bodies since 
the inception of the industry. 


TERNSTEDT MANUFACTURING COMPANY, DETROIT 


TERNSTEDT 


Largest Manufacturers of Automobile 
Body Hardware in the World 
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Rising Prices and Low Exchange 
Hurt German Car Makers 


Business unstable because of low value of mark. 
Steady price increases have created demand for small 
cars. Dealers are pessimistic as regards 1922. Lack 
of standardization hurts repair business. 


By Benno R. Dierfeld 


depends primarily on the exchange rate of the 

German mark. In October, 1920, very favor- 
able sales conditions existed, but with the gradual 
amelioration of the value of the mark, business slowed 
down so that the sweeping immunity from former 
governmental restrictions had, at first, no immediate 
result. In May, 1921, business showed marked symp- 
toms of improvement and in August and September, 
1921, when the rate of exchange of the mark dropped 
more, the automobile business developed with unusual 
intensity and record months followed. 

Sales prices in general paralleled business develop- 
ment. In the first half of the year prices were low 
and business secured only moderate profits, if not 
direct loss on account of depreciation of stocks on 
hand. With the increase in demand, prices rose and 
good prices were received for immediately delivery 
of both cars and trucks; that did not, however, paral- 
lel the actual depreciation of the mark. In this man- 
ner gross profits were good, but net profits diminished 
considerably due to the enormous increase in ex- 
penses. The buying public did not always take kindly 
to price increase and a survey of the country shows 
that the high prices for automobiles combined with 
increased operating expenses caused a considerable 
slowing down in sales. 

In the following tables and data, which are taken 


Ake: success of the German automobile industry 


in part from a report given by Mr. Buschman, presi- 
dent of the German Automobile Dealers’ Association, 
at the last meeting of the organization, minimum 
prices are quoted which apply only to the cheaper 
cars and trucks of each class. Higher quality cars 
are listed at correspondingly higher prices. These 
prices do not include export duty, or allow for fluc- 
tuations in exchange, but are for cars ready for 
shipment: 


PASSENGER CAR CHASSIS VALUE (WITHOUT TIRES) 
Engine Brake Horsepower 


Date 15 Hp. 30 Hp. 45 Hp. 
Marks Marks Marks 

SE DD d6cacenteessendedes 43,750 70,000 89,000 
a 50,000 80,000 110,000 
Do a} | ea 46,000 77,000 92,000 
September IGGL .cccsccccscccss 71,000 107,000 135,000 
NGUGMGs IUBE ras dddiedciecues 90,000 142,000 180,000 
Py DONE 26.00 0dsstoncnnanns 175,000 280,000 360,000 


It is easy to understand how the enormous increase 
in car prices has created an urgent demand for small 
passenger cars. Many dealers have been compelled 
by this pressure to complement their existing line of 
cars with small cars. There are serious complaints 
by purchasers, dealers and the trade press that the 
German automobile industry does not pay sufficient 
attention to the light, inexpensive car. 

The following truck prices were compiled by the 
Convention of Truck Manufacturers: 
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Load Capacity 
Date 2 Tons 3 Tons 4 Tons 
Marks Marks Marks 
August, 1920, up to September, 


Rr er PR a SP 102,000 112,000 122,000 
penpember:. 1024 ose coves de des 130,000 140,000 150,000 
Ontoper: BO2E oo cccenccssae ss 190,000 200,000 220,000 
SNOT, FOR1 6 noice cho atanee 225,000 245,000 265,000 
ee. eer re eee ee 370,000 390,000 410,000 


That the farmers and industry in general have taken 
an increasingly keen interest in motor trucks is worthy 
of note. In view of the fact that railway transportation 
has increased steadily this heightened interest can read- 
ily be understood. In some cases motor truck transpor- 
tation is actually cheaper than railway transportation. 

Motor transportation shipments are forwarded direct 
from the consigner to the consignee without the expense 
of cartage to and from the railroad freight office and 
the consequent loading and unloading expense. The 
opinion expressed by the German business press to the 
effect that, the future of the German automotive indus- 
try lies in the direction of the motor truck, is correct. 


Light Truck in Demand 


During the past year the principal demand for trucks 
centered on the light unit of one to two tons and the 
heavy unit of four to five tons. 

The high level of new car and truck prices has kept 
interest in the used car market stimulated, and the very 
slow deliveries made by the factories has caused a gen- 
eral cleaning out of used car stocks. Immediately after 
the war many dealers were compelled to repair and sell 
used cars and trucks and recently have resumed this 
business, but its profitability seems to be rather doubtful. 
The costs of repairing and overhauling have reached 
such a high level in consequence of enormous wages and 
price of materials that the net profit is very problem- 
atical. To this is added the speculative risk of pur- 
chasing great numbers of used cars and trucks for the 
purpose of repairing and reselling, inasmuch as there 
are in some towns great stocks of used trucks. 

Automotive export figures at best are incomplete and 
are as follows: 


GERMAN EXPORTS, MAY TO DECEMBER, 1921 


Number Value 
B10 care and COGks 20. cccccccacccd 587,107,000 marks 
RE DRUOOOPEIOE. band disso aceicvawss 24,598,000 marks 





Total 7738 automotive vehicles valued at....611,705,000 marks 


It is probable that the total exports for 1921 will be 
lower than in 1920. The principal markets are Denmark, 
Norway, Sweden, Netherlands, Spain and Belgium. 

Toward the end of 1920 governmental restrictions 
. over fuel for motor vehicles were removed and sufficient 
quantities of fuel, principally gasoline, are now avail- 
able, although the total demand for fuel for automotive 
purposes may be estimated at 300,000 tons for the year. 
The price of gasoline has been rising steadily as is 
shown in the following table: 


AVERAGE CONSUMER PRICES FOR GASOLINE 


Per 100 Kilograms 
October-November, 1920 ...........cceeee; 780-790 marks 
December, 1920-January, 1921.............. 795-810 marks 
oo ee} errr errs 770-810 marks 
ONS SS Pree ee er ee re re 770-710 marks 
Se ere ere 700-880 marks 
NN, CIEE Civico wns nna gavctsau bucbcues 880-890 marks 
PO: BEE 8 kc sea ske cin degsdexeneeniniont 1,900-2,400 marks 


It is probable that these prices will rise even higher. 
The quality of the gasoline is often poor. Benzol and 
the National Standard fuel are sold at the government 
supply stations, but only physicians, government cars, 
etc., can obtain them, and the present price (1000 to 1600 


M per 100 kilograms) is rather high as well. Benzol is 
supplied also for agricultural purposes. 

The cost of operating a small car without a driver is 
shown in the following table. These figures are ac- 
cepted as representing an average of all costs: 

OPERATING COSTS OF SMALL CARS PER KILOMETER 
November, March, 


1921 1922 
15 b.h.p. passenger car without driver.... 6.50marks 10.50 
18 b.h.p. passenger car without driver.... 7.50 marks 13.50 


24 b.h.p. passenger car without driver....12.50 marks 21.00 


A chauffeur’s wage is about 28,000 to 32,000 marks 
per year, excluding the cost of lodging, uniform, etc. 

Automobile dealers suffer great difficulties in the buy- 
ing of materials and accessories for repairing cars. 
Assume, for example, that a car has to be equipped with 
new headlights which, of course, must fit the headlight 
brackets. There are many factories producing head- 
lights in Germany, but the dealer does not know which 
one manufactures the type which suits his specific need. 

In former times a dealer or foreman of a repair shop 
would apply to a wholesale dealer who kept a large 
stock on hand and sold at factory prices. This is not 
possible to-day because of the continuously fluctuating 
prices. The wholesale dealer of to-day operates under 
enormous expense and could not afford to carry a more 
complete line. Consequently the automobile dealer 
applies directly to the factory if he knows which one 
can fill his order, and in order to determine what factory 
to apply to, he must have experienced employees and a 
card system which the average dealer cannot afford. 


A Novel Syndicate 


To remove these drawbacks the M. E. G. (Material- 
Einkaufs-Genossenschaft) Deutscher Automobilhandler, 
the Material Purchasing Syndicate of German Automo- 
tive Dealers, has been established in Berlin, with Mr. 
Leopold Steiner, a well-known accessory expert, as presi- 
dent. This syndicate is of great service to the individual 
members in that the expense of card index systems and 
expert employees is done away with, the syndicate doing 
it for him, and obtaining for him any desired article 
without advance payment. The syndicate is not a pri- 
vate company. It is registered at the law court and 
operates under the laws governing syndicates. Only 
firms registered in the syndicate’s books are able to 
secure its services. A sample store is provided at the 
headquarters and members have the opportunity to ex- 
amine and compare different lines of goods. A general 
catalog is published which contains information on all 
novelties and accessories, including those which are sold 
exclusively by individual concerns. 

As regards prospects for the automotive dealer during 
this business year, it can be said that dealers on the 
whole are pessimistic. This pessimism is caused by the 
steadily rising prices which have not yet reached their 
peak. Furthermore, great difficulty is experienced due 
to the fact that since the fall of 1921 automobile fac- 
tories will not accept orders without the clause, ‘‘Prices 
subject to market price at time of delivery,” being writ- 
ten into the contract. Consequently, due to the long 
period between the order and the delivery, the buyer 
often has to pay double or triple at time of delivery. 

The dealer is handicapped because it requires more 
capital to replenish his stock than he could secure from 
the sale of the old stock. The writer knows of a case 
where six months ago a price of 180,000 marks was 
agreed upon for the purchase of a car and the dealer 
now offers the buyer 280,000 marks to cancel the contract. 

This example is characteristic of German business 
conditions which are so uncertain, due to dependency 
on the exchange rate of the mark. 
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Light Weight Features New Tractor 
Engine Design 


New four-cylinder Erd engines are built in two sizes, one has 4 x 6 in. cyl- 
inder dimensions while the other has 414 x 6 in. Their weights are 665 
Ibs. and 675 lbs. respectively. The kerosene burning feature retained. 


WO new four-cylinder tractor engines, one of 4x6 
T in. cylinder dimensions, designated as the “B-30,” 
and the other with 4% x6 in. cylinders, designated 
as the “B-35,” have been announced by the Erd Motor Co. 
Having the stroke the same and the bores only 4 in. 
apart permits of using many parts in both engines, thus 
simplifying the manufacturing problem. The piston dis- 
placements are 301.6 and 340.4 cu. in. respectively. Both 
engines are made for either three or four point support, 
with either open or closed flywheel and with especial rein- 
forcing feature said to be necessary in frameless tractors. 
The kerosene burning feature, which is said to have 
been very successful on the previous Erd model, has been 
retained. The cylinders are cast in one block with the 
cylinder head detachable. A large diameter chrome-nickel 
steel crankshaft is used, which is claimed to obviate trouble 
from flat spots. The bearing diameter on this crankshaft, 
which is of the same size for both models, is 2% in. The 
valves being located in the head, a cylindrical form of 
combustion chamber is obtained which adds to the effi- 
ciency of combustion. Larger water 
spaces are provided, especially around 
the valve and spark plug bosses. 

The piston is provided with three 
rings 14 in. wide, all located above the 
piston pin. The piston pin is clamped 
in the upper end of the connecting rod 
and has bearings in the piston bosses 
14%, in. in diameter. The big end of 
the connecting rod is of the four-bolt 
type, the object in using four bolts 
being to distribute the pressure 
evenly on the bearing surface. The 
connecting rods have a center to center 
length of 12 in. and the bolts holding 
the caps in place are 7/16 in. in diam- 
eter. 

The valves are 134 in. in diameter 
and are operated through push rods 
extending up through tubes at the side 
of the engine. It is claimed that the 
enclosure of the valve mechanism is 
entirely dust and oil-tight, which in a 
tractor engine is, of course, of the 
highest importance. Oil for the crank- ‘ 
case is poured in through a filler in the 
cylinder head containing a filter, and 
passes down to the crankcase through 
a passage down the center of the cyl- 
inder block. This oil filler also serves 
as a breather. It is provided with a one- 
way valve, so that any excess pressure 
in the crankcase will be relieved but no 
extra air can enter the crankcase at 
this point. This tends to keep out dust. 




















Oil is fed from the sump by a positive, primed gear 
pump to the camshaft and thence to the bearings. The 
pump is driven by means of a helical gear on the camshaft, 
this same gear also driving the governor. The hollow 
camshaft acts as a main distributing line for the oil to 
the main bearings and connecting rod bearings, the crank- 
shaft being drilled. By taking off the camshaft gear 
cover, the camshaft can be removed from the front end 
of the engine without disturbing any other part. The 
valve mechanism is lubricated by a positive flow of oil 
from the oil line to the hollow rocker arm shaft. It is 
claimed that by using the camshaft as an oil-distributing 
lead the danger of loss of pressure due to a leaky oil line 
is almost entirely eliminated. 

Before entering the pump, the oil from the crankcase 
passes through a filtering screen. The construction of the 
screen is such as to permit the removal of a plug from the 
bottom of the pan to remove the sediment, without disturb- 
ing other elements, and the whole screen may also be re- 
moved and the screen cleaned by draining the oil in the 
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Part sectional view of Erd tractor engine 
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case. A standpipe within the screen automatically deter- 
mines the level in the crankcase, thus assisting lubrica- 
tion when operating in hilly territory. In the case of the 
connecting rod bearings oil enters on the cap side in di- 
rect line with the oil channels in the main bearings, at the 
time of the explosion and when the clearance is greatest. 

Hand hole covers of ample size are provided, through 
which all crankcase parts can be inspected and adjusted. 
The hand holes are conveniently located at one side of the 
crankcase and give particularly good access to the con- 
necting rod bearings. A semi-circular cork gasket at the 
rear end of the crankcase permits of the removal of the 
pan. At the forward end a felt gasket is used. A series 
of three oil return grooves act against an oil deflector on 
the crankshaft. 

The water pump may be quickly removed from the shaft 
by disconnecting the pipe and removing the flange screws. 


Crane molded packing is used. Oversize bearings are pro- 
vided on the pump shaft to permit a power take-off for 
the fan if desired. A positive, mechanically controlled oil 
regulator is employed, which regulates the oil pressure by 
throttle, in proportion to both the load on the bearings 
and the speed of the engine. There are two independent 
springs, one a screw adjustment for use while the motor 
is idling, at which time the tendency to flood the oil lines 
is greatest. Standard S. A. E. fittings are used through- 
out. 

The rate of oil circulation at 1000 r.p.m. is 1.9 gal. per 
min., and the quantity of water circulated at: the same 
speed is 13.6 gal. The weight of the engine when fitted 
with an open flywheel is approximately 665 lb. for the 
smaller and 675 lb. for the larger model, and with a bell 
housing, 675 lb. for the smaller and 685 for the larger 
model. 





An Automatic Chassis Lubricating System 


NEW system for automatic lubrication of the chas- 

sis is being marketed. It comprises an oil reser- 
voir located on the chassis back of the driver’s seat, a 
plunger pump combined with this reservoir and operated 
by means of a pedal located convenient to the driver, a 
main supply line leading from the pump and carrying a 
pressure gage, a distributing header with air chamber 
thereon and connection or leads from this header to the 
different bearings to be lubricated. It is known as the 
Chalco system and supplied by the Chassis Lubricating 
Corp. 

It is claimed for this system that it permits of feed- 
ing the right amount of oil to each bearing and does 
away with all oil cups and grease cups on the chassis. 
The illustration shows the system in diagram. At the 
bottom of the oil reservoir may be seen the plunger 
pump containing the plunger D. This is actuated 
through an arm C and rod B from the pedal A. A spring 
N on rod B returns the plunger to the beginning of the 
pressure stroke when the pressure is removed from the 
pedal. When the plunger is in this position oil enters 
the pump cylinder through a port on top, and during the 
pressure stroke of the plunger oil is forced through the 
supply line E to the distributor header F. On this dis- 
tributing header are mounted four air chambers H. 
These air chambers are of different volume, the volume 
being proportioned to the amount of bearing surface to 
be supplied with oil from the particular chamber. There 
is one distributing header on each side of the car. A 
double ended valve G located in the header closes the 





secondary supply lines during the period pressure is ex- 
erted from the pump, and during this period the air 
chambers are partially filled with oil. As soon as the 
pump pressure ceases, the double-ended valves automa- 
tically throw over, closing the inlet from the pump and 
opening the outlet from the air chambers to the sec- 
ondary supply lines. Thereupon the air pressure in the 
air chambers forces the oil trapped in the chambers 
through the secondary supply lines and the branch 
supply lines to the various bearings which are to be 
lubricated. 

The amount of oil fed to each bearing is further con- 
trolled by the dimensions of the supply lines as regards 
both their diameter and length. This is illustrated in 
the diagram. The air chamber H is proportioned to take 
enough oil for the left rear spring bearings. Secondary 
supply line I carries oil to a T located at a given point 
on branch supply lines J and K. J-1 is the outlet to the 
rear of the rear spring, where two bearings have to be 
fed. K-1 is the outlet to the front of the rear spring, 
which has only one bearing. Therefore, line J is made 
only half as long as line K, which is claimed to result in 
twice as much oil being fed in a given time to J-1 as to K-1. 

The branch distributing lines are carried in the usual 
way to all of the spring bolt bearings, the steering gear 
bearings, the brake connection bearings, etc. The reser- 

voir will hold enough oil for 5000 
A miles running of the car. 





Taking Census of Safety 
Workers 
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HE National Safety Council has 
requested that all men and 
women engaged in safety work send 
their names to the council’s headquar- 
6) ters in Chicago. The organization 
Ww wishes to complete a census of all per- 
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J7 K* 


_ 
Jl i i 


Details of Chalco chassis lubricating system 


re} country. One reason for this step, it 
is pointed out, is that the council will 

| have a list of persons available upon 

Kl whom they can call when requests for 

U speakers or writer on safety subjects 


are received. 








<a = of © ct OM 


mm re CO 1] OB ek re mS eS OOM OD Oe ARS 


m= ef ol luca Oe COU lO ot otk htt em. ot Oo tit om COU oS 


7 


~~ 








May 4, 1922 


AUTOMOTIVE INDUSTRIES 


951 


THE AUTOMOBILE 


Detonation—A Consideration of 
Its Causes 


Since the tendency of a fuel to detonate is of great importance in deter- 
mining its value for use in automotive engines a better understanding of 
the causes of this phenomenon is desirable. The effect of explosion pres- 
sure, spark advance and other related factors are pertinently discussed. 


By Stanwood W. Sparrow’ 


DETERMINATION of the relative merits of vari- 
A ous fuels for use in high compression engines is 

the object of experiments being conducted at the 
Bureau of Standards for the National Advisory Commit- 
tee for Aeronautics. Inasmuch as the tendency of a fuel 
to detonate often makes it unsuitable for such use, a con- 
sideration of the general subject of detonation has formed 
the initial step in this investigation. The purpose of this 
article is not to summarize the available information on 
the subject, but to discuss a phase which seems to have 
received relatively little attention by those who have 
written heretofore on the subject. 

In most discussions of detonation attention has been 
focused on the rate or the nature of the combustion. 
Charge temperatures and pressures before combustion 
have been considered from the standpoint of their influ- 
ence on this rate rather than from the standpoint of their 
influence upon the temperatures and pressures after 
combustion. This does not imply that investigators have 
failed to appreciate this latter influence but that they 
have thought of it as a sort of necessary background fixed 
by the compression ratio, and so have turned their atten- 
tion to a factor that could be altered, namely, the rate 
of combustion. It is believed, however, that a careful 
scrutiny of this background will throw considerable light 
on some of the results heretofore reported by other ex- 
perimenters in this field. 


Explosion Pressure 


Fig. 1, which presents results obtained from a single- 
cylinder engine, forms a convenient starting point. In 
this figure and throughout this article, the presence or ab- 
sence of detonation should be understood to mean the 
presence or absence of the metallic ringing sound char- 
acteristic of detonation. As indicated in the figure, de- 
tonation was only apparent at spark advances between 25 
deg. and 55 deg. before center. More interesting is the 
fact that with this engine detonation occurred only when 
the explosion pressure as measured was somewhat greater 
than 450 lb. per sq. in. From this, one would conclude 
that, for a given engine, the explosion pressure must 
exceed a definite value if detonation is to result. Such 
a conclusion is a natural consequence of the common 
belief that the sound which serves to identify detonation 
arises from a deflection or vibration of the combustion 
chamber walls. It seems logical, therefore, to consider 
such changes of engine condition as are known to affect 





1Technical Note No. 93 issued by the National Advisory Committee 
for Aeronautics. The author is in immediate charge of investigations 
relating to detonation at the Bureau of Standards. 

2 All fuels give nearly the same maximum power at the same com- 
pression ratio. 





detonation and to estimate the effect of such changes upon 
the explosion pressures. 

Compression ratio deserves first attention, as it is known 
to exert great influence upon the tendency of an engine 
to detonate. Accordingly, calculated explosion pressures 
for several compression ratios have been plotted in Fig. 2. 
These have been computed as though the entire charge 
were burned at top center with no heat loss. Obviously 
explosion pressures thus calculated should exceed those 
obtained in practice. Nevertheless they form a satisfac- 
tory basis for comparison provided actual rates of burn- 
ing and heat dissipation are approximately the same for 
all the conditions compared. Moreover, ground for be- 
lieving that this assumption is not far from the truth 
comes from the testimony of numerous investigators that 
they have obtained maximum power with nearly the same 
spark advance over a wide range of fuels’ and compres- 
sion ratios. 


Relations for Calculations 


In calculating the values for Fig. 2, the following fa- 
miliar relations have been employed: 


P,= P.r 
T. = T, 7 
M =T,—T, 
a | ae M 
p=? (2px )-2(1+42) 
where 
r = ratio of compression and expansion. 


P, = absolute pressure at beginning of compression 
stroke. 

T, = absolute temperature at beginning of compression 
stroke. 

P, = absolute pressure at end of compression stroke. 

T, = absolute temperature at end of compression stroke. 

M = increase in mixture temperature due to combustion. 

T, = absolute temperature after combustion. 

P, = absolute pressure after combustion. 

nm = exponent having experimental values ranging from 


1.25 to 1.35. 


In preparing Fig. 2, P, has been taken as 14.7 lb. per 
sq. in, M as 4892 deg. Fahr. (2700 deg. C.) and n as 1.3. 
In figuring T,, the fresh charge has been assumed equal 
to the piston displacement in volume when at atmospheric 
pressure and at an absolute temperature of 608 deg. Fahr. 
(320 deg. C.). In like manner the residual products of 
combustion have been assumed to have a volurtue equal to 
the engine’s clearance space when at atmospheric pressure 
and at an absolute temperature of 2322 deg. Fahr. (1273 
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Fig. 1—Relation between spark advance and maximum pressure in a single-cylinder, 5 x 7-in. engine running at 


1100 r.p.m. 


Fig. 2— Calculated maximum compression and explosion pressures and temperatures for different 


compression ratios 


deg. C.). Some values thus calculated are tabulated 
below.® 
Ti Te P2 P3 Ts: 
Deg. C Deg. C. Deg. C 
4 393 595 89 494 3,295 
5 376 610 119 645 3,310 
6 365 625 151 806 37325 
7 358 643 185 960 3.343 
8 353 660 219 1,115 3,360 


Attention has been directed repeatedly to the many ten- 
dencies toward an increase in combustion rate with an in- 
crease in compression ratio. A smaller volume through 
which the flame must spread and a smaller proportion of 
inert gas are two of the factors emphasized. All such ten- 
dencies would increase the differences shown in Fig. 2. 
The significant thing is that, neglecting all such possi- 
bilities, assuming no change in combustion rate, there 
would still be an increase in explosion pressure of over 
125 per cent produced by changing from a ratio of 4 to 
one of 8. This change of ratio would only increase the 
absolute temperature at the end of compression by 11 per 
cent and the absolute temperature at the end of combus- 
tion by 2 per cent. It is not surprising, therefore, that a 
well known British investigator concludes charge tem- 
perature to be of minor importance from a detonation 
standpoint.‘ 

At this point it is well to consider Fig. 3, which pre- 
sents some of the most interesting information that this 
investigator, Mr. Ricardo, has obtained from his variable 


?It should be remembered that the aim is a comparison rather than 
accurate determination of temperature and pressures. This justifies 
the omission of steps that would otherwise be essential. For example, 
the temperature increase produced by combustion has been taken as 
2700 deg. C. for all compression ratios, although because of the smaller 
clearance volume of spent gas the amount of temperature rise should 
increase with the ratio (since less of the energy of combustion is 
expended in raising the temperature of the inert gas). An opposing 
tendency is the increase in specific heat that results from the higher 
compression temperatures of the higher compression ratios. The use 
of the same value of exhaust gas temperature for all ratios is open 
to similar criticism. An increase in expansion ratio tends to lower 
this temperature, which effect is opposed by a decrease in heat loss 
due to the decrease in combustion chamber surface. ‘These various 
tendencies have been considered but are not included in the calcula- 
tions, as their combined influence should affect the comparative values 
less than 5 per cent. 

*See article entitled “Recent Research Work on the Internal Com- 
bustion Engine,” by Harry R. Ricardo in AUTOMOTIVE INDUSTRIES, 
Jan. 19, 1922. The conclusion quoted is expressed thus: “Our experi- 
ments appeared to show pretty clearly that detonation has very little 
connection with the temperature of compression, but is closely de- 
pendent upon the compression pressure.” 

'On page 109 of Bulletin No. 19 of the Engineering Experiment 
Station of Ohio State University Professor Norman discusses the laws 
governing this drop in temperature and calculates the following values: 

Gas velocity in feet per second.... 50 00 300 

Temperature drop in deg. C....... 0.1 0.4 1.8 4.2 
Tests at the Bureau of Standards showed no decrease in manifold 
temperature when the throttle of an aviation engine was closed while 
it was being motored with the fuel supply cut off. 


compression engine. The figure shows data obtained by 
throttling the engine, at compression ratios above 4.8, 
to the point of detonation. The dotted line shows the 
indicated m.e.p. obtained at full throttle with a non- 
detonating fuel. After operating at each ratio the com- 
pression pressure was measured with a gage while the 
engine was driven by a motor at the same speed and 
throttle opening as before. The most striking lesson from 
this curve is that detonation occurs at very nearly the 
same compression pressure regardless of the compression 
ratio. 

Inasmuch as this discussion is concerned with the rela- 
tion of explosion pressures to detonation, an estimate of 
the probable explosion pressures for the conditions shown 
in this figure is in order. One might anticipate that the 
expansion of the gases after passing the throttle would 
cause an appreciable temperature drop. Calculation and 
experiment both show this effect to be negligible under 
the circumstances under consideration.’ Another factor 
which is likely to influence the temperature at the begin- 
ning of compression is the proportion of exhaust gas 
present. This can be estimated rather closely by assum- 
ing that the weight of fresh charge at part throttle bears 
the same relation to the weight of charge at full throttle 
as the indicated m.e.p. at part throttle bears to the indi- 
dicated m.e.p. obtained at full throttle with a non-deto- 
nating fuel. Actual experimental determinations of indi- 
cated m.e.p. are given in the figure. Except for the use 
of the indicated m.e.p. to estimate part throttle exhaust 
gas content, the method of calculation is the same as that 
used in obtaining Fig. 2. Although throttling an engine 
of fixed compression ratio tends to increase the proportion 
of exhaust gas to fresh charge, the calculations indicate 
that with the variable compression engine under the cir- 
cumstances under discussion there is an accompanying 
decrease in clearance volume which neutralizes this effect. 
Thus, over the range covered by the curves, the exhaust 
gas expressed as a percentage of new charge varies less 
than 1. It follows that the temperature at the beginning 
of compression will remain nearly constant and values 
calculated on this basis are tabulated below. 


- T, Ts Ts 

Deg. C. Deg. C Deg. C 
4.8 388 620 3,320 
5.0 388 629 3,329 
5.5 388 648 3,348 
6.9 388 664 ,364 
6.5 388 680 3,380 

0 388 696 
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Fig. 3—Relation between compression ratio, compression pressure and indicated m.e.p. as reported in 

tests maae by Ricardo. Fig. 4—Theoretical pressure-volume diagrams. Light line represents card for 

an engine throttied to give 85 per cent of its maximum power. Heavy line represents equivalent card 
given with throttle wide open and spark retarded 


It will be recalled that the relation between explo- 
sion pressure and compression pressures is as follows: 


FP. M 
—- __ 1 -}. 


¥. T, 


an increase in T,, and hence a decrease in the value of 
this ratio. For this reason a higher explosion pressure 
will be obtained from a low compression ratio engine at 
full throttle than from a high compression ratio engine 
throttled to the full load compression pressure of the low 
ratio. This fact may be stated from a slightly different 
angle in this fashion—to maintain a constant explosion 
pressure the compression pressure should increase slightly 
with increase in compression ratio. 

Explosion pressures as calculated for Fig. 3 are tabu- 
lated below. 





. An increase in compression ratio means 


, Pz (Absolute Pressure) P2 
4.8 113.0 606 
5.0 113.2 599 
5.5 114.2 589 
6.0 116.2 589 
6.5 119.2 592 
7.0 123.2 601 
7.5 127.7 612 


‘The maximum variation in explosion pressures is seen to 
be less than 4 per cent and the deviation from the average 
pressure about 2 per cent. When experiment has shown 
detonation to be constant under the conditions of Fig. 3, 
and calculations show explosion pressures to have been 
-constant, there is reason for a deepening conviction in 
the close relationship of explosion pressures to detona- 
tion.° 


; Scavenging 


Scavenging, that is to say, removing all or part of the 
spent gases from the clearance space, increases detona- 
tion. This fact has been taken as convincing proof of the 
great influence exerted by small proportions of exhaust 
gas on the rate of flame spread. Very probably this in- 
fluence exists and operates as supposed. It is true, nev- 
ertheless, that the effect of scavenging on detonation can 
be explained partially at least by its influence on the 
explosion pressure. This influence is twofold. First of 
all, removing the hot exhaust gases from the clearance 





6In the paper by Ricardo already referred to he says: “. .. The 
tendency to detonate depends in effect upon the compression pressure 
not, as I supposed, because the pressure has any marked influence, 

“but rather because in any actual engine the compression pressure is 
. a measure of the proportion of inert diluent present in the 
cylinder.” 

The reader will perceive that the author’s interpretation of the 
data is somewhat at variance with Mr. Ricardo’s. It is regrettable 
that the scope of the paper does not permit citing the many views of 
Ricardo with which he is in hearty accord. The use of Fig. 3 is but 

one indication of his belief in the accuracy and value of Ricardo’s 
+ experimental determinations. 





space of the engine means a lower temperature at the 
beginning and hence at the end of compression. Reverting 


Pp. M 
again to the relation =] +p it is clear that lower- 


ing T, increases the ratio and thus the explosion pressure. 
This holds true if M, the increase in temperature result- 
ing from combustion, does not decrease. But M should 
increase, since the energy of the fuel is expended in heat- 
ing a smaller mass of inert gas. This, then, is the second 
tendency toward increased explosion pressure, and con- 
sequently detonation. Calculated explosion pressures show 
a probable increase of over 25 per cent for a scavenged 
in comparison with an unscavenged engine having a com- 
pression ratio of 4. 


Effect of Spark Advance 


Another influence which vitally affects detonation is 
the ignition timing, the spark advance. As before, it is 
convenient to picture the charge burned at constant vol- 
ume at a point in the stroke governed by the spark ad- 
vance. This does not mean picturing the combustion as 
occurring at the same time as the spark, but as always 
occurring at the same interval of time after the spark. 
The burning that takes place during this interval may 
be treated as the burning of a fuse that later fires the 
explosive. As shown when discussing the effect of com- 
pression ratio, the maximum explosion pressure should 
occur when the pressure prior to combustion is greatest. 
Since the charge is compressed most at top center the 
maximum explosion pressure should result from a spark 
so timed as to cause the actual combustion to take place 
at that part of the stroke and retarding the spark so that 
combustion comes later should decrease the explosion 
pressure. For the engine from which the pressure meas- 
urements of Fig. 1 were taken the estimated ratio of the 
explosion pressures obtained with combustion at various 
angles past top center to that which would have resulted 
from combustion at top center are given below. 


Explosion Pressure in Per Cent 

of the Pressure When Equivalent 

Instantaneous Combustion Occurs 
at = Center 


Degrees of Crank Angle After 
Top Center at Which Equivalent 
Instantaneous Combustion Occurs 


0 

10 94 
20 84 
30 72 
40 59 
50 49 


This demonstrates that very considerable differences in 
explosion pressure would be expected from a change in 
spark advance even if the rate of combustion remained 
the same. When there is superimposed the influence of a 
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change in rate, it is not surprising to find differences of 
the magnitude shown in Fig. 1. The pressure at the time 
of explosion should be the same whether combustion takes 
place at a given angle before top center or after. With 
combustion before center, however, barring the heat loss, 
the subsequent compression of the burned gases will in- 
crease the pressure to a value in excess of that resulting 
from burning the charge at center. In practice it often 
happens that with an early spark the rate of heat loss 
exceeds the rate at’ which heat is produced by the com- 
pression of the burned charge so that the maximum pres- 
sure of the cycle is lower than with a later spark. This 
accounts for the decreased pressures at the extreme spark 
advances of Fig. 1. Furthermore, it is not surprising that 
carbon-bisulphide, which preignites early in the stroke, 
does not detonate, since the effect of preignition is that of 
a too early spark.’ 
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Fig. 5—Diagrammatic illustration showing effect of 
the number and location of spark plugs upon rate of 
combustion 


The relative influence of spark advance and throttle 
opening on detonation is of considerable importance in 
connection with the use of high compression over-dimen- 
sioned engines. Such engines have too high a compres- 
sion ratio to operate safely at sea level at full throttle 
with the spark advance that would give maximum power 
with a non-detonating fuel. Experiments at the Bureau 
have shown that for an emergency “take-off” in the case 
of such engines used in aircraft will develop more power 
if the spark is retarded to eliminate detonation than if 
the throttle is closed to produce the same effect. 

Aside from its practical bearing in engine design, it is 
worth while to see whether the comparative influence of 
spark advance and throttle opening would be predicted 
from their influence on explosion pressures. The theoreti- 
cal indicator cards of Fig. 4 will aid the comparison. In 
this figure the dotted line indicates the pressures at full 
throttle with a non-detonating fuel and a compression 
ratio of 6.5. The problem is to obtain from this engine 
the maximum power possible with a fuel which, because 
of detonation, cannot be used with an unthrottled engine 
having a compression ratio in excess of 5.5. The volu- 
metric efficiency is assumed the same for both ratios. If 
explosion pressure controls detonation, the problem re- 
solves itself into so adjusting spark advance or throttle 
as to restrict the explosion pressure to the value obtained 
with an unthrottled engine of 5.5 ratio. Since the explo- 
sion pressure with a 5.5 ratio is about 82 per cent of that 
~ In the Journal of the Society of Automotive Engineers, September, 
1920, C. F. Kettering says: “Using carbon-bisulphide as a fuel, we get 
a genuine preignition. This fuel ignites very early and the pressure 
rises rapidly but it will not knock. Preignition will not necessarily 
cause a knock, because it may be that the pressures will not rise 
higher than normal.” 


n1 
8 Air cycle efficiency = 1 —(+) where » = 1.4 and r = expan- 
sion ratio. 


with a 6.5 ratio, an engine having the latter ratio must 
be throttled to about 82 per cent of full load. Taking into 
consideration the modifying factors discussed in connec- 
tion with Fig. 3, gives 85 per cent as a closer value. The 
light line card of the figure shows the probable pressures 
under this throttled condition. 

The other alternative is to retard the spark so that com- 
bustion does not take place until the piston has traveled 
far enough on the down stroke for the pressure to have 
fallen to the maximum compression pressure with the 
5.5 ratio. A heavy line card shows the pressures under 
this condition. Since the engine receives a full weignt 
of charge, the power should be less than that obtained 
with the non-detonating fuel only because the ratio of 
expansion after combustion is 5.5, in contrast with 6.5 
with the non-detonating fuel and the optimum spark ad- 
vance. The air cycle efficiency® for a 5.5 ratio is 94 per 
cent of that for a 6.5 ratio. Thus retarding the spark to 
avoid detonation requires a 6 per cent decrease in power 
against the 15 per cent sacrifice which throttling entails. 

From all the evidence presented it appears that a close 
relationship exists between explosion pressures and deto- 
nation and that, having calculated the explosion pressures 
for an engine condition at which detonation occurs, for 
any other engine condition the probable presence or ab- 
sence of detonation can be predicted from a calculation of 
the probable explosion pressure. It does not follow neces- 
sarily that the uniform explosion pressures as here cal- 
culated produce the sound of detonation. There is evi- 
dence that there are local pressures which exceed these 
average pressures, and to which should be charged both 
the sound and destructive effects of detonation. The evi- 
dence does indicate that if local high pressures exist they 
are proportional to the average pressures as calculated, 
inasmuch as the latter have proved an accurate index of 
the presence or absence of detonation. 


Change in Combustion Rate 


Emphasis, thus far, has been placed on conditions that 
influence detonations even with the rate of combustion 
unchanged. Better appreciated and no less important is 
the influence of a change in combustion rate with other 
conditions remaining constant. In fact, detonation re- 
search has confined itself largely to attempts to influence 
this rate. The goal is a slowing down of the final stages 
of combustion. It may be neither necessary nor desirable 
to decrease the average combustion rate. An illustration 
will show how the disastrous peak pressure can be avoided 
by a slight change in the combustion rate. For the first 
condition assume that the piston is at top center, that all 
the charge has been burned and that the charge tempera- 
ture is 6062 deg. Fahr. (3350 deg. C.). Assume also 
that a temperature drop of 482 deg. Fahr. (250 deg. C.) 
results from the heat dissipation during the next 10 deg. 
of crank motion. For the second condition let it be as- 
sumed that when the piston reaches top center sufficient 
charge has been burned to have produced a temperature 
of (3350 — 250) deg. C., and that the remainder is burned 
during the next 10 deg. of crank motion at such a rate 
that the heat input shall just offset the heat dissipation 
and the pressure and temperature at 10 deg. past top 
center be approximately the same as in the first case. Ratio 
of pressure in the latter case to that in the former is 
(3350 — 250) ~— 3350 or 93 per cent. The only difference 
in power that should result is that due to a loss in effi- 
ciency chargeable to the decreased expansion ratio of the 
portion of the charge burned in the 10 deg. after center. 
Calculation shows the net loss to be less than two-tenths 
of 1 per cent. In short, a decrease of 7 per cent in maxi- 
mum pressure is obtained at the expense of a decrease of 
two-tenths of 1 per cent in power. 
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Fig. 5 indicates in a general way why differences in 
spark plug position and combustion chamber shape change 
the rate at which the charge is consumed. By means of 
the alternate light and dark areas the amount of surface 
swept by the flame from each spark plug in equal time 
intervals can be determined. The lower plots show total 
areas swept by flame in unit time plotted against time. 
In these figures the area under the curve at the left of 
any ordinate represents the total area swept by the flame 
up to that time. The upper flame spread diagrams are 
drawn as though the flame moved radially at a uniform 
linear rate. This assumption is admittedly false for the 
flame, at least in its initial stages, spreads at an accele- 
rated rate. Moreover, in the engine it is not areas with 
which one is concerned but volumes, and the problem is 
further complicated by the movement of one wall of the 
combustion chamber, namely, the piston head. Obviously, 
then, there is no point in analyzing the figures to show 
which spark plug arrangement gives minimum detona- 
tion. Their sole aim is to show why a change in spark 
plug arrangement should make a difference in detonation. 

A discussion of the influence of changes in fuel charac- 
teristics upon detonation lies outside the province of this 
paper. Possibly the most hope of relief from detonation 
troubles lies in the ability to alter these characteristics, 
and much excellent work has been done in this field. 

Except in the case of the automobile engine the noise 
of detonation in itself is of small consequence. Detona- 
tion’s seriousness lies in its high pressures and in the 
excessive heat loss which prevents the attainment of the 
power that would otherwise be possible. Most investi- 
gators have been made acquainted with this excessive heat 
dissipation by an increased loss to the jacket water when- 
ever detonation has been present. In a preceding para- 


graph a comparison was made between the effect of burn- 
ing all the charge at top center with a resultant tempera- 
ture of 3350 deg. C. and slightly retarding the rate of 
burning so that the maximum temperature did not exceed 
3100 deg. C. Radiation varies approximately as the 
fourth power of the absolute temperature and would at 
top center be 35 per cent greater with the higher tempera- 
ture. It seems clear that much of the power loss that 
accompanies detonation can be attributed to excessive 
heat dissipation arising from a condition approximating 
the one just mentioned. 

Preignition and detonation are now generally conceded 
to be entirely independent phenomena. Preignition is un- 
usual, caused by a hot spark plug electrode, by an exhaust 
valve or by a piston head and depends upon the ignition 
temperature of the fuel. Changes in the design of these 
members will do much to prevent this trouble. The im- 
portant fact is that such changes will be necessary with 
an increase in compression ratio unless the fuel has been 
prepared to eliminate preignition as well as detonation. 

It may be mentioned in passing that overheating 
troubles are a more likely result of preignition than of 
detonation. This can be illustrated best by assuming an 
extreme case of preignition with the charge ignited as it 
enters the cylinder and all burned by the beginning of the 
compression stroke. It is conceivable that the rate of heat 
dissipation during this stroke might be such that at top 
center the same pressure and temperature would result 
as when, under normal operation, the bulk of the charge 
is burned at top center. Pressures and temperatures dur- 
ing expansion would be the same for both cases. For the 
compression stroke, however, the average temperature 
would have been in the neighborhood of 3000 deg. C. in 
contrast with 500 deg. C. under normal operation. 





Calite—A New Heat Resisting Alloy 


\ HEN freshly cut, aluminum will show a bright 

lustrous surface, but after it has been exposed to 
the atmosphere for a short time it becomes dull. Con- 
tinued exposure produces little change in this strongly 
adherent coating. Aluminum when alloyed with other 
metals retains this property of oxidizing rapidly and 
imparts it to the alloy. 

Advantage was taken of this property when the process 
of calorizing was developed a few years ago. This con- 
sists in coating metals with aluminum at high tempera- 
tures, actually forming a surface coating which strongly 
resists oxidation, as well as various kinds of corrosion. 
Calorizing is not suited for work that is exposed to tem- 
peratures above 1832 deg. Fahr. as the aluminum rapidly 
diffuses and the surface layer then becomes so thin that 
it no longer forms a protective coating but breaks down 
under oxidizing influences. 

A homogeneous alloy made by melting aluminum with 
iron will show no diffusion on subsequent heating, and, 
provided the aluminum content is sufficiently high, will 
resist oxidation nearly up to its melting point. Unfor- 
tunately, on repeated heating and rapid cooling, or un- 
even heating, the alloy will crack badly, and no small 
addition of any third metal will remedy this defect. 
When the least amount of moisture is splashed onto the 
hot metal it acts like glass and flies to pieces. 

The low expansion of nickel steels and the fact that 
aluminum and nickel form high melting point alloys led 
the General Electric Co. to investigate ternary alloys of 
aluminum, nickel and iron. Keeping aluminum at a 
minimum and substituting nickel for iron in increasing 
percentages, a series of alloys was obtained which 


showed increasingly good properties from the heat re~ 
sisting standpoint. Manganese and silicon above 0.75 
per cent both tend to decrease resistance to oxidation, 
but with care in melting no trouble is experienced. Car- 
bon increases brittleness and should be kept as low as 
possible. The melting must be done in a basic furnace 
and the ladle must have a basic lining. 

The alloy thus developed is known as calite and is 
marketed for use in heat treating and annealing boxes 
and for similar purposes. Its properties were described 
in a paper read recently by G. R. Brophy before the Amer- 
ican Society for Steel Treating. Calite resists oxidation 
up to 3772 deg. Fahr., but 2200 deg. Fahr. is recommended 
for indefinite service. The protective oxide formed is 
strongly adherent and does not snap off even on quenching 
from high temperatures. 

Calite is practically non-corrosive. Samples have been 
polished and run in a spray of saturated salt water solu- 
tion at 100 deg. Fahr. for 200 hours and at the end of 
this time still retained a perfect polish. So-called stain- 
less steel will last only a few hours under this test. For 
fittings exposed to salt atmospheres calite should be ex- 


cellent. In general, the physical properties are: 

WERT DORE CURIE TOE 6 6 6.56 o kdee Hes as cecenedeuaes 2,777 
Softening temperature, degrees Fahr.............-..000: 2,500 
Working temperature, degrees Fahr.............-+--e0-- 2,200-2,370 
SN GION” 6 62. k64 Sac beee Cedsedeeeieuséequecasunie 7.03 
‘Went POP GUNES IGM, WOU s cc ccicccccvcccecccesceess 0.25 
ERPEGTE TORE GRO we hea 0:6. hé cece dacddcceecceane 286 
Sclerescope hardness, annealed...........cccccecccccees 40 
Thermal conductivity, per cent of iron..............00-. 25 
Transverse stress, 1 inch square bar, pounds per square inch 4,250 


Tensile stress, pounds per square inch..........eeeeeee- 36,800 

‘Calite cannot be machined in the cast condition nor 
cut with oxyacetylene. Any change of dimension or fin- 
ish must be done by grinding. 
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How toSelect, Test and Use Carburizers 


Many men handling carburized work consider only depth of penetration 
as a basis upon which to judge efficiency. The percentage of carbon in 
the case and rate at which it decreases toward the core, is far more impor- 
tant. This article gives practical help on carburizing material and methods. 


By S. P. Rockwell* 


HE average purveyor of carburizing materials 
argues fast penetration, and many consumers 
consider it a mark of merit. Eighty to 90 per cent 

of the practical men who handle carburized work con- 
sider only the depth of penetration and base their judg- 
ment on this alone. They overlook what is more impor- 
tant—the percentage of carbon in the case and the rate 
at which it decreases toward the core. These things are 
excusable, as few plants have the equipment necessary 
for analysis. Often examination of a carburized prod- 
uct will show carbon as high as 1.60 per cent for an 
appreciable depth, but people would never think of using 
a carbon steel with any such amount of carbon. 

Fast penetration is, of course, desirable from a cost 
standpoint, but it is generally accompanied by high 
carbon and its product, free cementite. The saving 
made by cutting down the time of the carburizing oper- 
ation is usually lost by the regenerative heating required 
to put the free cementite into solution, and there is there- 
fore no gain. 

It has never been stated in publications that steel of 
a specific analysis absorbs carbon at a certain specific 
rate. Many observations have led the writer to form 
the belief that this is so. For instance, a No. 1020 steel 
will form an eutectic case of a certain depth in a certain 
length of time, and if the steel is subjected to the car- 
burizing influence for a longer time the case becomes 
hypereutectic. 

With the commercial carburizer now on the market, 
there is little tendency for carburized cases to vary too 
2oruptly from hypereutectic, eutectic and hypoeutectic. 
With certain forms of gas carburizing these conditions 
exist, but they are of more interest to the laboratory than 
to the shop. In all pot cooled work the carbon naturally 
tends to form into zones. The breaking up of these 
zones is a heat-treating problem and as such will not be 
discussed here, except to say that excessively slow pot 
cooling, such as is attained in pots of 2 to 3 ft. diameter, 
is apt to make the heat-treating more difficult. 

It is rather difficult to say with any degree of surety 
what the correct amount of surface carbon should be in 
a case-hardened gear. For ball bearing work an eutectic 
case is desired. The bearing after carburizing is con- 
sidered to have 1.10 per cent carbon in the outer case. 
The grinding, however, is calculated to remove this. 
Owing to warpage and the resulting uneven grinding, it 
is a question whether the results desired are always 
attained. 

For camshaft work quite high carbon is permissible, 
provided the resulting cementite is in solution and not 
in the free state. When properly heat treated a mosaic 





*Metallurgist, Whitney Mfg. Co., Hartford, Conn. Article slightly 
condensed from a paper read before the American Gear Manufac- 
turers’ Convention, Buffalo, April 22, 1922. 


surface effect is produced. Finely divided particles of 
extremely hard cementite are embedded in a _ softer 
matrix of eutectic steel. This condition is excellent fow 
retaining the film of lubricant. The condition is some- 
what analogous to that of cast iron, which makes an 
excellent wearing surface where the load per unit sur- 
face is low. 

The gear, in a way, has to meet the requirements made 
of both the ball bearing and the camshaft. The pressure 
per unit of contact area is less than in the bearing and 
more than in the camshaft. Furthermore, the gear must 
resist sliding and rolling contact. It is surmised that 
the carbon content of the surface layer should be be- 
tween 1.00 and 1.10 per cent. It is difficult to devise 
means of inspection that will insure that this carbon 
range is maintained, unless the carburizing material is 
standardized by the user for his own particular re- 
quirements. 


Material vs. Specification Standardization 


The question of standardization of the materials and 
the specifications of the same are two different things. 
It is probable that if more users of carburizing materi- 
als would test them out for results the makers would be 
forced to supply according to specifications. 

One concern buying carburizing material selects at 
random one bag from ten and carburizes a l-in. bar, 
6 in. long, in a 5x10-in. pot at 1650 deg. Fahr. for 24 
hours and pot cools. The bar is of 1020 steel and all 
elements are within the specification range. The bar is 
centered and the surface removed before the carburiz- 
ing operation. After carburizing and polishing with 
emery to remove adhering carburizer, 0.010 in. of the 
surface is removed in the lathe and a carbon combustion 
is run on the chips. The result, together with a micro- 
examination of the case, decides the question of rejec- 
tion or acceptance of the shipment. In the operation of 
such a method of standardization, conditions should per- 
mit of exact duplication. In this respect uniformity of 
furnaces and calibration of pyrometers are of great 
importance. 

In Machinery for January, 1920, a writer compared 
three types of carbureters with respect to cost, case 
depth, surface case toughness and hardness. The idea 
was to give a method which could be used to rate a 
material for any class of work. To summarize the con- 
ditions in order of importance, quality being first, we 
would have 


1—Material with the greatest zone of eutectic 
2—Material showing best joining of the different carbon 


BOOS 6 wales cic hoa eis Srisisiiad bane eMip eee ee Kee ee 25 
3—Material least destroying the core strength ........... 15 
4—Material giving greatest hardness with freedom from _ 

soft spots on single quench .......cccscccsssccece 15 














‘May 4, 1922 


AUTOMOTIVE INDUSTRIES 


957 


THE AUTOMOBILE 


5—Material giving the greatest case depth .............. 10 
6—Material giving the best surface .................... 5 
7—Material giving the greatest economy ............... 5 

pT PPE Oey eee ae Tere TP Teel ee 100 


There are, strictly speaking, but four different types 
of carburizers; they are classed according to their physi- 
cal form as follows: (1) Powdered materials, in which 
the generator and the energizer are in powdered form, 
and are thus mixed together to form a mechanical mix- 
ture. Such materials are “Hydro-carbonated Bone 
Black,” “Ajax,” ete. (2) Pill materials, in which the 
generator and the energizer are in powder form, but are 
held together by a binder, which in itself may be a gen- 
erator or an energizer. Such a material is “Carbo.” 
(3) Pellet materials, in which the generator is a granule 
of solid carbonaceous material coated with an energizer 
by the help of a binder. Such a material is “Quick 
Light A,” (4) Pellet and powder materials, in which 
the generator is a granule of solid carbonaceous mate- 
rials and the energizer is in the form of a powder. A 
certain per cent of the powder may also be a generator. 
Such materials in the most common use are “Bohmite,” 
“Carbonite,” “Pearlite,” etc. Three other media are in 
use for carburizing, namely 


with oil hydro-carbon energizers combined with fine 
mesh and considerable inert material. 

7. For very clean surface work, use charcoal and bone 
carburizers where the energizer is naturally contained 
in the bone. 

8. For work which must be carburized at low heats, 
use raw bone or carburizers containing a large percent- 
age of raw bone. 

9. For work which must be carburized at low heats 
to secure mottled effects and clean surfaces, use char- 
coal, charred bone, charred leather or combinations of 
these. Avoid chemicals. 

10. For copper plated work, use charred bone, char- 
coal and oil hydro-carbon energized materials, together 
or alone. Avoid chemicals. 

11. For extreme case-hardness, use nitrogen carrying 
compounds, which would be cyanogen energized com- 
pounds and leather mixtures. 

12. For local carburizing, where the compound is 
forced by pressure about the zone which is to have a 
higher carbon content, use fine mesh materials combined 
with a semi-liquid binder, such as molasses, tar or resin. 

After a decision has been made on the type of car- 
burizer for the particular class of work it is to be used 

with, the user will find that he 





bone, leather and gas. Bone is 





classed as a pellet material, 
with this exception, that the 
energizer is contained within 
the bone, Leather is classed as 
a powder material; its ener- 
gizer is a nitrogeneous com- 
pound. Gas stands by itself 
and is the essence of the car- 
burizing property of all car- 
burizers. Charcoal, coal and 
coke cannot be classed as car- 
burizers, due to their difficulty 
of control. Strictly speaking, 
they are generators and are 


tion. 
it is handled. 


work involved. 


ARBURIZING is an important operation 
in many phases of automotive produc- 

Both quality and cost of product may 
be affected materially by the way in which 
It is essential that the proper 
type of carburizer be used for the particular 


To decide on any one type of carburizer, 
one must first know the conditions of car- 
burizing and the results desired. Twelve 
definite suggestions are given here to guide 
the executive in the selection of carburizers. 


is in no way restricted as to 
the dealers from whom he may 
purchase. Most all of the 
standard carburizing material 
dealers make all types, but they 
do not always exploit all of 
them. They are apt to confine 
their advertisements to one or 
two of the more popular types. 
It will further be found that 
each type can be purchased in 
different variations of mesh 
and grain size. 

First, buy from a respectable 
house. 





sometimes used as fillers. 


Second, study what type, 





To decide on any one type of 
carburizer one must first know the conditions of carburiz- 
ing and the results desired. 


Rules for Selection of Carburizer 


The writer offers the following as a guide for selec- 
tion: 

1. For low cost, and to secure a uniform case with 
0.10 to 0.20 per cent less carbon than is usually secured 
with the pot packed process, use the American gas fur- 
nace method with gas or with a solid carburizer. In 
this case heavy work will be marred, and the method is 
not recommended for threaded work. With solid car- 
burizer 3 lb. of material will carburize 50 lb. of work to 
0.045 in. depth at 1650 deg. F. Use any type. 

2. For fast heating use a coarse mesh carburizer, such 
as Types 2 and 3. The air spaces allow room for the 
heat-generated gases to circulate and offer unrestricted 
passage for heat-transference to the center of the pot. 

3. For non-shrinkage, use fine mesh carburizers, pref- 
erably a coke type generator or carburizer with a lot of 
inert filler. These last usually contain 40 to 60 per cent 
of petroleum coke. 

4, For low carbon case, use charcoal generator with 
oil hydro-carbon energizers. Such materials are H, C, 
B, B, bone and charcoal. 

5. For high carbon case, use chemically energized ma- 
terials. Such energizers contain cyanides, barium, am- 
monium salts and carbonates. Carburizers containing 
forms of leather are also used. 

6. For great depth, use coke and charcoal generators 


mesh, generator and energizer 
is best fitted for your work. 

Consider as first cost the cost per cu. ft. rather than 
the cost per pound. 

Test the material under conditions as nearly like regu- 
lar practice as possible. This refers to depth, repre- 
sentative work shape, temperature and pot size. 

Examine the pot-cooled sample for case structure by 
the microscope, and by carbon combustion. The micro- 
scope will be found invaluable for this purpose. Once 
one becomes familiar with estimating the carbon by the 
microscope, the combustion method can be dispensed 
with except as a means of check. 

Maintain your standard for future shipment of mate- 
rial. 


Soft Spots Due to Many Causes 


If soft spots develop on the hardened work do not 
blame the carburizer. Soft spots are due to rust on work 
prior to carburizing, phosphorous banding, delayed 
quenching, copper or sulphate spots, slag, faulty grind- 
ing, cold rolled surfaces, scale formation, excessive oxy- 
gen in hardening fires, faulty quenching medium, too 
low hardening heats. These faults can not be laid to 
the carburizer. The carburizer rarely makes soft spots 
if it contains no excessive amounts of inert filler, or 
burned out material, such as ash dust. These conditions, 
of course, should be guarded against. If hardened work 
has soft spots, and these areas are carefully marked and 
the piece is carefully rehardened, two results can be 
obtained: 
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(1) Original soft areas become hard. In this case 
trouble is not due to carburizing. 

(2) Original soft areas stay soft. In this case the 
trouble may be due to rust, copper, decarburized in 
hardening or carburizer. 

With the aid of the microscope, polishing wheels and 
cloth and dilute nitric acid, any of those conditions may 
be accurately established. 


Selection of Pots 


As regards the selection of pots, the special alloy 
heat-resisting pots are by far the best investment when 
compared to cast iron, malleable iron and cast steel. The 
round pot will be found to give a greater life than the 
square pot, due to the equalization of expansion and 
contraction stresses. The cored or chimney pot is only 
efficient, considering its added cost, where the chimney 
is 5 in. in diameter or over. Too large pots should be 
avoided for small work. 

The round pot will be found most satisfactory for pin- 
ion and ring gear work. It offers the advantages of even 
heating, and prevents the tendency to overcrowd the 
carburizing hearth space. Square or rectangular pots 
are best for long shaft work, but the work must be packed 
with due regard for the transference of heat. The size 


of the pot should not be greater than the work demands. 
This is imperative from the standpoint of handling, 
slowness of heating and the subsequent unevenness of 
carbon penetration from the center of the pot to the 
outside. It is also imperative that the pot should not 
be greater than is required by the work, on account of 
the slowness of cooling where work is pot-cooled, with 
subsequent separation of the carbon zones. 


Dependence on Furnace 


The dimensions of the pot depend. largely on the fur- 
nace. Too high pots are as bad as those too large in 
diameter. The average furnace varies greatly in tem- 
perature from top to bottom, and this variation increases 
with the arch height. A well-proportioned pot never ex- 
ceeds in height the greatest width or the diameter. The 
height is best made between % and % of the greatest 
width or diameter. All pots should be cast with legs 
to allow circulation of heating gases. For this same 
reason the floor of the furnace should be held out after 
each heat. Great care should be used in sealing the 
pots. The tighter the seal the more uniform the results. 
No pot should be used that is cracked, as this is the 
cause of blistered work. The pot becomes a veritable 
blast furnace, containing its own fuel. 





American Automobiles in Belgium 


( 
¢ ‘AX analysis of the passenger car situation in Belgium 
shows that the Belgian motor car industry has not 
been able to supply the home demand since the armistice, 
and that American cars in the Belgian market satisfy a 
need as to price that is not filled by the local producers.” 
Such is the recent information from the Bureau of Foreign 
and Domestic Commerce. 

“The total number of passenger cars and chassis im- 
ported into Belgium since the armistice, with the share 
of the United States in that total, is shown in the follow- 
ing table: 





From Per cent 
Year Total import United States of total 
POE: ovicceionnoasasas 3,908 1,628 42 
MED nce veciornickooes 4,468 2,362 53 
eee 4,815 846 18 
cn cua 13,191 4,836 37 


“At present all Belgium combined and working at full 
capacity cannot turn out more than 5000 cars a year; be- 
fore 1921 their output was greatly restricted, so that the 
1921 production rate could hardly have been sustained. 
It is thus obvious that during these years, even if the 
Belgian manufacturers had been able to turn out the car 
most desired at a popular price, their mere shortage of 
output would have compelled importation of cars from 
other countries to meet the local demand. 

“Detailed figures show that Belgian buyers give prefer- 
ence to cars selling as much under 20,000 francs as pos- 

' sible. The fact that sales of all American cars slowed 
down with the rising dollar exchange indicates on the 
whole that price was the initial argument in their favor. 

“On the whole, the quality of American cars is recog- 
nized. While some criticism is levied against the carriage 
work on the lower-priced cars (which may justly be met 
by the reminder that the American manufacturer gives 
good value for the price asked), the chassis and driving 
units enjoy a good reputation. In general, American lubrica- 
tion, transmission and radiators are considered exemplary. 
American rear axle construction is generally considered 


superior to the European type, the latter often having the 
foot brake working on the drive shaft so that the motor 
has to be cut out on down grades. 

“Thus, with passenger cars that fill a fundamental need, 
sell at favorable prices and command a good general repu- 
tation, American manufacturers should find a remunera- 
tive market in Belgium.” 





Conference on Colors for Traffic Signals 


CONFERENCE has been called by the American En- 

gineering Standards Committee in accordance with 
requests received from the Illuminating Engineering So- 
ciety and from the International Traffic Officers’ Associa- 
tion to determine the desirability of standardizing the 
colors used for traffic signals. These organizations have 
called attention to the fact that there are being placed on 
the market and in use semaphore control apparatus having 
numerous colored lights at variance with each other and 
at variance with colored lights used for other purposes 
along the highways, thus leading to confusion and to nu- 
merous accidents. In their opinion there is need of a 
thorough study of colors for traffic signals in order that 
there may be national uniformity in the use of colored 
lights for such purposes. The meeting will be held in 
room No. 2, fifth floor, Engineering Societies Building, 
29 West Thirty-ninth Street, New York, Tueday, May 23, 
at 10:30 a. m. 





Singapore Bars Left Hand Driving 


INGAPORE has officially placed the ban on cars 

having the driver’s seat on the left-hand side. An 
order recently received in Los Angeles from the govern- 
ment of the colony declares that only cars so equipped 
that are registered prior to Dec. 31, 1921, will be per- 
mitted in the Straits Settlement. Such cars must be 
fitted with a mechanical device for the purpose of indi- 
cating the intention of the driver to turn to the right. 
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Making a Profit Under Light Production 
Load Conditions 


This story tells how the careful selection and placing of machinery 
is enabling a new company to produce 25 cars per day with profit, 
although capacity of works is nearly 100. Cylinder block production de- 
scribed in detail, while other interesting production features are shown. 


By J. Edward Schipper 


to the factory output. Just as much care has to be 

exercised in the purchase of a machine for a 25 car 
per day plant as for a 200 or 500 car per day pliant. The 
opinion generally is that it does not pay to use a power- 
driven assembly chain until after a production of 50 cars 
per day. Nevertheless, it is just as advantageous to have 
a true progressive system of manufacture in a 10 to 15 
car per day plant as it is in a plant producing a large 
number. A minimum of motion and consequently a maxi- 
mum convenience in the placing of stock and machinery 
is a necessity if money is to be saved in manufacture. 

The Rickenbacker Motor Co., which has been in produc- 
tion for only a few months, is now turning out on an 
average of 25 cars per day and offers an excellent example 
of a factory which is equipped with thoroughly up-to-date 
machinery, but which is so balanced that it is not necessary 
to keep expensive machines shut down for any appreciable 
length of time: The plant has a production capacity of at 
least 75 to 100 cars per day. The buildings, including the 
administration building and two large manufacturing 
buildings, have a total area of 197,500 sq. ft. The two 
main manufacturing buildings are of monitor and saw- 
tooth construction and are single-story structures. 

To obtain an idea of the methods used in this plant it 
will be interesting to follow the cylinder block through its 
manufacturing stages. This unit has been selected as 
an example, owing to the necessity for many kinds of 
machining operations and because of the employment of 
some novel machinery. 


PP to te tactes methods and machinery must be turned 


Operations on Cylinder 


The cylinder block is received by the Rickenbacker com- 
pany after having been tumbled and sand blasted at the 
foundry. This six-cylinder block casting is rough and 
finish-milled on a large 18-ft. bed planer type of Ingersoll 
milling machine, Fig. 1. This machine is equipped with 
cutter heads located on either side of the rail, having ten 
cutters in all. Six cutters in one group perform the 
roughing operation and four cutters on the opposite side 
of the rail perform the finishing operations. These cut- 
ters take care of the top, two side faces and four bottom 
surfaces of the cylinder block in one setting. The table 
is capable of holding six milling fixtures and of producing 
more than 75 cylinder blocks per day. Location on the 
milling fixtures is from four points, two points being at 
the ends and two on the side of the casting. 

Following the initial milling operation, two locating 
dowel holes are drilled and reamed in the bottom flange of 
the cylinder block. These holes are taken care of on a 
radial drill. The cylinder block is then placed on an 


Ingersoll duplex head milling machine, Fig. 2, which mills 
the two ends of the cylinder block at the same setting. 
This insures these surfaces being square with the crank- 
shaft center line. Location for this work is from the 
milled bottom flange and the dowel holes. 

The rough boring operation on the cylinder is performed 
upon a specially constructed machine which was designed 
and built in the Rickenbacker shop, Fig. 3. The machine 
is equipped with six boring bars which are piloted at each 
end of the cylinder barrels. This is somewhat of an inno- 
vation as it is customary to support the boring bar at one 
end only. By piloting it at both ends, alignment of the 
cylinder barrels in relation to the crankshaft is secured, 
according to the manufacturers. By ascertaining this 
alignment and following up this boring operation with a 
size reaming operation, Fig. 4, which allows only .004 to 
.005 in. for grinding, it is possible to secure an accurate, 
smooth surface very economically. The boring and ream- 
ing operations considered together are somewhat novel. 
The boring tool employed is a double point fly cutter, giv- 
ing a rough and finish bore, and this followed by the 
sizing reamer which allows only .004 to .005 in. for grind- 
ing, does away with the rough grinding operation and 
permits of a high-grade finish to be secured in one grind. 


Drilling Operations 


Following the boring and reaming operations, the cylin- 
der block passes along to a number of minor driliing opera- 
tions which are usual with any make of cylinder block. 
After the block has been prepared to receive the water 
jacket core plugs and after these are inserted, the block 
is given a hydraulic test in order to detect any porosity 
that might exist in the water jackets, cylinder bores or 
gas passages. After passing this hydraulic test, the block 
goes through the multiple spindle drilling operations, these 
being a battery of five large Natco drills which take care 
of all of the holes in the cylinder top, bottom flange, 
manifold pads and front and rear flanges. The multiple 
spindle drilling machine which drills the holes in the bottom 
flange is equipped with thirty drill spindles, Fig. 5. This 
is a Natco machine which performs this operation in 
less than 1 min. per block. The drills are guided by perma- 
nently attached drill templates for accuracy. During these 
operations the blocks are conveyed from one machine to 
another on gravity roller conveyors so that there is no 
undue amount of manual handling necessary. 

Following the drilling operation, the necessary tapping 
work is handled on a radial tapping machine, after which 
the crankshaft bearing caps are fitted into their respective 
doweling grooves and bolted to their seats. The blocks 
are then placed upon a special machine which is another 
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i—Ingersoll planer type milling machine with 18-ft. bed forming initial milling operation on Rickenbacker cylinder block. 

2—Ingersoll duplex head milling machine straddle milling both ends of the Rickenbacker cylinder block simultaneously. 

3—Rough boring Rickenbacker cylinders on a special machine built in this concern’s own tool room. 4—Reaming 

Rickenbacker cylinder block to size, leaving .004 to .005 in. for grinding. 5—Natco multiple spindle drill which drills the 
thirty holes in the cylinder block bottom flange simultaneously 
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6—Boring crankshaft and camshaft bearing holes in the cvlinder block. Note in this operation the support of the 

boring bars for rigidity. 7—Valve chambering machine which cuts the valve seat and also drills for the vaive stem 

guide, 8—Milling of the tongue seat for the push rod guide assembly in the cylinder block. In order to establish 

alignment between the push rod guide assembly and the camshaft surface, this operation is located from the cam- 

shaft bearing opening. 9—Final grinding operation on Rickenbacker cylinder bore, the grind being located from 

the crankshaft bearing holes. This is a Baxter D Whitney type of grinder. 10—Grinding Rickenbacker pistons on 
the Bryant piston grinder equipped with wheel truing diamond for variable clearances 
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11—Milling Rickenbacker connecting rod on Briggs straddle miller. 
opening to insure parallelism between wrist pin and crank pin. 


dynamic balance the flywheel, clutch cone and spider. 
cone. 


12—Grinding piston pin hole !ocated from big end 
13—Crawford balancing machine used to put in 


Machine is shown performing the operation on the clutch 
14—Cincinnati automatic miller milling tongue on push rod quide assemtliv 


This firs in the +r ove in the cylinder 


block and establishes alignment between tappet guides and the camshaft surfaces 


preduct of the Rickenbacker tool department, upon which 
the crankshaft and camshaft bearing holes are bored and 
reamed in the cylinder block. In this work the boring 
bars are rigidly supported on either side in order to 
assure alignment of these bars. This machine, which is 
illustrated in Fig. 6, has been designed for rigidity, as will 
be noted from the piloting arrangements made for the 
cutters. 

Following some other miscellaneous drilling and tapping 
operations, the block is placed upon a special valve chamber- 
ing machine. This machine has two set-ups, the block 
first going on the machine and having one operation per- 
formed, then passing to some other milling machines and 
returning for finishing. The chambering machine is shown 
in Fig. 7. The valve stem guide hole is first drilled, all 
twelve holes being drilled simultaneously. The valve stem 
guides are pressed in and the *%-in. hole in the valve stem 
gu.de is reamed, after which the fixture is slid into second 


position on the valve chambering machine and with the 
cutters piloted in the valve stem guide, the valve chamber 
is cut in. 

The push rod guide assembly fits with a tongue and 
groove arrangement on the block and the next operation 
is the milling of the tongue seat for this push rod guide 
assembly, Fig. 8. It is essential that the push rod guide 
assembly, when assembled in the block, be at right angles 
with the camshaft surfaces to assure uniformity and 
smoothness of operation. For this reason, the operation 
on this milling machine is located from the camshaft 
opening. 

Following this operation, the cylinder block is washed 
in a hot Oakite solution, then in hot water and allowed to 
dry. Black japan is sprayed on the cylinder block on the 
exterior and the interior of the crank chamber is sprayed 
with a special red crankcase sealer to insure that no minute 
formed particles may be emitted from the pores of the 
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iron. These exterior and interior coats are baked in an 
automatically controlled electric oven. The ovens are the 
product of the Gehnrith company and automatically hold 
the temperature to 420 deg. Fahr. After this operation, 
the cylinder block is sprayed for a second time with baking 
japan and again baked in an electric oven. This baking 
japan finish insures a pleasing and lasting finish of the 
engine assembly, as the cylinder head, chain case cover 
and other detachable parts of the assembly are likewise 
black japanned in this same department. They pass 
through the same oven with the same temperature. 

The final grinding operation is taken after the blocks 
have had an opportunity to cool off. The grinding ma- 
chine is the Baxter D. Whitney of the latest type, 
Fig. 9. The cylinder bores are greund at right angles 
with the crankshaft bearing holes, and are located from 
them, the tolerance being .0015 in. on alignment. The 
cylinder bores are held within the total tolerance of .001 
in. for diameter, roundness and parallelism. By leaving 
the grinding operation to the last, no opportunity for dis- 
tortion is afforded. Following the grind, the cylinder 
blocks are given a 100 per cent inspection, after which 
they are ready for the assembly department. 

Space does not permit the following through of the 
various operations on the other units of the Rickenbacker 
engine. There are, however, some very interesting side 
operations which may be cited as good examples of man- 
ufacture in a plant of this size. The grinding of the 
pistons is a particular point which may be touched upon. 
They are ground upon a specially constructed Bryant piston 
grinder which is equipped with a very broad wheel, Fig. 10, 
the face of which operates upon the entire length of the 
piston, and by means of a’cam which guides the diamond 
holder with which the wheel is dressed, three distinct steps 
are formed upon the face of the wheel. The first step 
represents the diameter of the top ring land, the second 
represents the second ring land and the third represents 
the skirt diameter. The grinder handles about 60 pistons 
per hour, and about once an hour the dressing tool is 


utilized to properly check up the clearances as determined 
by the grinding wheel. 

Another interesting point may be mentioned in connec- 
tion with the manufacture of the connecting-rods. The 
babbitt metal in these rods is cast into place and reamed 
and broached, the finish on this broaching process being 
claimed to be within .00025 in. on diameter and parallelism 
of the hole. The broaching operation gives a burnish and 
tends to densify the metal. The rod is then held in a 
fixture on a specially constructed grinding machine which 
locates from the finished hole in the large end of the rod. 
From this, the piston pin hole is ground in the small end 
to insure the alignment of these two holes, Fig. 12. This 
eliminates the usual methods of bending the connecting- 
rod shank, which is the practice ordinarily employed. This 
is a rather unusual operation in the production of a car 
in this price class. 

The flywheel for the Rickenbacker engine is made of 
ship steel plate. The flywheel, as well as the clutch cone 
and spider, are balanced in a dynamic balancing machine 
which indicates the point from which metal must be taken 
in order to put these cars in dynamic balance, and aiso 
indicates the amount of metal to be removed, Fig. 13. 
The machine used is the Crawford balancing machine. The 
reciprocating parts, together with the crankshaft, are 
balanced on Norton crankshaft balancing machines, this 
combination being designed to produce an exceptionally 
smooth-running engine. 

This rather brief summary of some of the manufactur- 
ing operations at the plant are of interest because of the 
newness of the plant and because they show the possibility 
of using advanced type of machinery in a plant which is 
not running at maximum capacity or on a large output 
basis. It is an interesting fact that the books of the 
Rickenbacker company show that the concern made a profit 
during the month of March, although this was only the 
second month in production. The ability to accomplish 
this feat is largely due to the well-considered choice of 
machinery with which this plant is equipped. 
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Standardization in the Petroleum Industry 


N his presidential address to the Institution of Petro- 
leum Technologists (England) Prof. J. S. S. Brame 

gave an outline of the efforts at unification and stand- 
ardization in the petroleum industry to date. 

He stated that at the early international conferences 
of petroleum industrials and scientists meeting in con- 
nection with Paris exhibitions, little was achieved. The 
Bucharest Conference of 1907 appointed seventeen experts 
to deal with analytical and testing problems, but that num- 
ber was too small. The proposal for national sections 
came from Berlin in 1908, and the International Chemical 
Congress, held in London in 1909, had for the first time 
a special Petroleum Section. An International Commis- 
sion under the presidency of Prof. Carl Engler was estab- 
lished at Karlsruhe, to the Technical High School of which 
petroleum technologists congregated from all parts of the 
world. The International Petroleum Congress of Vienna, 
in 1912, was attended by almost all interested countries, 
including the United States, Russia alone not being officially 
represented. It was agreed that the nomenclature should 
have a scientific basis with due regard, however, to com- 
mercial uses. Various problems were assigned to various 
committees; storage, transport and fire insurance were 
also discussed, but France and the United States did not 
approve of dealing with these questions, and the Govern- 
ment representatives were on the whole reluctant to bind 
themselves. The next conference, originally projected for 


1913, was to meet in London in spring, 1914, but Rumania 
interposed an invitation to Bucharest, and the prepara- 
tions were so much delayed thereby that the London con- 
ference was again postponed. Then war intervened. 
Meanwhile an International Petroleum Institute, to deal 
also with statistics and literature, had been suggested, the 
initiation coming from Germany, though not for Germany 
and not from Karlsruhe; Rumania again proposed Buch- 
arest as the seat of that Institute. After the war the 
Société Industrielle.de Chimie proposed to resuscitate the 
International Commission, at Strassburg. Professor 
Brame personally did not see the advantages of Strass- 
burg. Though himself a chemist, he would not tie petro- 
leum technology to chemistry, and he would rather sup- 
port the educational development by endowments and 
scholarships. The United States, moreover, had achieved 
so much for petroleum generally by the work of the Geo- 
logical Survey, the Bureau of Mines and the American 
Society for Testing Materials—created in 1902 as the 
American Branch of the Internationale Verband fiir 
Materialpriifung at Vienna—that Professor Brame advo- 
cated co-operation of the two English-speaking races, the 
greatest oil-producing nation and the nation most exten- 
sively interested in oil all over the world. American 
methods had been so well developed and so largely adopted 
that America would probably not be inclined to wait for 
international approval. 
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Welding Duralumin—Some Experi- 
mental Work and Its Results 


An account of experimental work done at the Naval Aircraft Factory and 
of results attained from this work and from welds made by a private firm. 
Details of tensile and corrosion tests made on different types of welds. 


By Horace C. Knerr* 


HE welding of duralumin has heretofore been con- 
sidered impracticable. This conclusion was natu- 
ral, in view of the fact that overheating in heat 

treatment is very injurious to the metal, reducing its 
tensile strength and causing brittleness. Moreover, the 
properties of cast duralumin are supposed to be inferior 
—at any rate, the alloy is not used for castings—and a 
weld is essentially a casting. The only method of join- 
ing duralumin parts therefore has been by riveting or 
other mechanical means. 

Duralumin may be soldered with aluminum solders, 
but these will not stand the temperature of heat treat- 
ment of duralumin, and if applied after heat treatment 








Fig. 1—Types of weid 


the duralumin is likely to be at least partially annealed. 
The chief objection to soldering duralumin is the fact 
that all aluminum solders are subject to rapid electro- 
lytic corrosion in the presence of moisture, causing the 
joint to lose its strength in a comparatively short time. 

In aircraft construction and elsewhere there are many 
instances where a welded joint would be desirable, even 
at some sacrifice in the strength of the material, notably 
in the construction of fuel tanks, floats and pontoons, as 
well as in divers structural members. 


Successful Welds Made at N. A. F. 


Experiments were undertaken at the Naval Aircraft 
Factory to determine whether sheet duralumin could be 
welded in the same way as aluminum, and if so, what 
mechanical properties would result. 

Sheet of two representative thicknesses, 0.065 in. (No. 
16 B.W.G.) and 0.035 in. (No. 20 B.W.G.) were used in 
the experiments, from stock furnished by two manufac- 
turers. This duralumin had been heat treated by the 
manufacturers after rolling, and its specified physical 
properties were: 

Yield Point (minimum) ................25,000 lb. per sq. in. 


Ult. Tensile Strength (minimum)........ 55,000 lb. per sq. in. 
Elongation in 2 inches (minimum) 17 per cent 


eer rere er eee ee eene 


All welding was done by one operator, skilled in the 
welding of sheet aluminum. Narrow strips sheared 


*Metallurgist, Naval Aircraft Factory, Philadelphia. 


ee ee 





. further polished by means of steel wool. 


* 


from the edges of the sheets were used as welding rods. 
Sheets and welding rod were pickled in hot caustic solu- 
tion to clean them. A momentary immersion in nitric 
acid, followed by rinsing in hot water, removed the dark 
deposit left by the alkaline bath and rendered the metal 
clean and bright. Just before welding, the edges were 
The same flux 
as used in welding aluminum was used in welding the 
duralumin specimens. This was dissolved to a thin 
paste in water and applied liberally with a brush to the 
welding rod and the edges to be welded. The oxyacety- 
lene welding flame was used, with a small torch such as 
is employed in lead burning. The welds were 6 to 12 
in. long. 


Butt Welds 


Some plain butt welds were made in the following 
manner: 

The sheets were placed edge to edge, “tacked” to- 
gether at intervals of about one inch by melting the 
edges together at those points and adding a little metal 
from the welding rod. Fresh flux was then applied and 
the weld made continuously by melting the edges to- 
gether and building up the joint with metal from the 
welding rod. Butt welds were more successful with the 
thicker sheet (No. 16 gage) than with the lighter sheet 
(No. 20 gage), as the latter melted through easily. 

An attempt to prevent melting through of the butt 
weld by backing up the joint with a piece of smooth sheet 
steel was unsuccessful. The weld was made more easily 
and with a more workmanlike appearance than without 
the backing, but the rapid cooling caused by the backing 
resulted in a continuous crack along the weld. Further 
experiments might yield more satisfactory results, but 
the method is limited in its application. 


Flange Welds 


The remaining welds were made by flanging and melt- 
ing down the edges, as is customary with aluminum. 
The edges of the sheets to be joined were bent up at 
right angles a distance of about three times the thick- 
ness of the sheet. These flanged edges were clamped 
together with small “C” clamps and tack-welded about 
every half inch, as shown in Fig. 1. Flux was reapplied 
to both sides of the joint after tacking. The weld was 
then completed by melting down the flanges and adding 
a little material from the welding rod where necessary. 
This method was found more satisfactory than plain 
butt welding, and left a good fillet on the lower as well 
as the upper surface of the joint. 

Where the bends in flanging ran parallel to the grain, 
the sheet was annealed before bending by heating to 
350-400 deg. C. (660-750 deg. Fahr.) to avoid cracking. 
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Figs. 2 and 3—Welds made by Naval Aircraft Factory process 
Figs. 4 and 5—Welds made by Welding Company 


The behavior of the metal in making either butt or 
flange welds was similar to that of aluminum in that it 
was necessary to progress continuously at. an even speed 
along the weld. It was difficult to make a new start in 
a weld which had been allowed to cool or which had 
burned through. 

The appearance of the finished welds was, in general, 
very satisfactory. Photographs of welds made by the 
flange method are shown in Figs. 2 and 3. 


Samples Prepared by Welding Company 


At about the time the above experiments were under- 
taken at the N. A. F. a commercial welding company 
stated they had been successful in welding duralumin, 
and offered to prepare samples for test. Sheet of 0.065 
in. thickness was sent to this concern, from which they 
made some straight welds and also two small cylindrical 
tanks. The acetylene flame was used, with welding 
rod sheared from the sheet, but further details of their 
process were not disclosed. From the appearance of the 
welds, this company, hereafter referred to as the Weld- 
ing Company, employed the butt method of welding. 
Their welds showed excellent strength, but lacked the 
fillet on the underside, which is a desirable feature of 
the flange method of welding. Photographs of welds 
made by the Welding Company are shown in Figs. 4 
and 5. 


Tensile Tests 


é 

Tensile specimens were prepared from welds made 
by the Welding Company and by the N. A. F. These 
specimens were *4 in. wide at the reduced portion, with 
a 4 in. gage length. 

Some of these specimens were dressed by filing the 
weld down smooth to the thickness of the metal, but the 
majority were left as welded, as welds are seldom 
“dressed” in practice. The specimens were further 
divided into groups, heat treated and not heat treated, 
and some cf each grcup were subjected to the action of 
the salt water spray corrosion test for thirty days. All 
were then tested in tension. Results are given in Tables 
1, 2 and 3. 


Effect of Corrosion 


In the salt water spray corrosion test the specimens 
are suspended in a wooden box with a glass cover and 
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are kept constantly moist with a solution of common salt 
in water (20 per cent by weight), atomized by means of 
a compressed air jet. A galvanized steel fitting is re- 
quired to stand this test for 100 hours without signs of 
rust. 

Specimens which had not been heat treated after weld- 
ing were severely attacked by corrosion along a line 
about one inch away from the weld, as illustrated in 
Fig. 6, some specimens being eaten entirely through. 

This localized corrosion, which was plainly electro- 
lytic, was doubtless due to a physical difference between 
the metal which had been annealed by the heat of weld- 
ing and the remaining metal which was in the heat 
treated state. The weld itself was in no case attacked. 
Similar specimens, heat treated after welding and sub- 
jected to the same corrosion test, are shown in Fig. 7. 
They were only slightly corroded, having some scattered 
surface pitting, but none locally along the weld. 


Gasoline and Benzol 


Some welded samples were placed in gasoline and 
benzol, each containing a considerable amount of sul- 
phur in solution, but no appreciable corrosion took 
place. 


Bend Tests, Effect of Corrosion 


Specimens were subjected to a bend test to determine 
whether the exposure to salt spray had induced brittle- 
ness in the sheet. This was done ten days after remov- 
ing from spray. The specimens which had not been sub- 
jected to the corrosion test withstood a 180 deg. bend on 
a diameter equal to about four times their thickness, 
whereas the corroded specimens withstood only about 
135 to 150 deg. bend before cracking. Bend tests on 
welded joints were made with the results given in 
Table 4, indicating that corrosion had no marked effect 
on the bending qualities of heat treated welds. 


Welded Duralumin Tanks 


One of the small duralumin tanks (61% in. dia.x 13% 
in. high), made up by the Welding Company, is shown 
in Fig. 8. Heat treated duralumin sheet (No. 16 gage) 
was used, but the tank was not heat treated after weld- 
ing. It withstood a hydraulic pressure test of 68 pounds. 
Failure occurred by blowing out the lower head along 
the line of the weld. Had the weld been well filleted 
inside, as it is when the flange method of welding is 
used, greater pressure would probably have been with- 
stood. 

The effect of corrosion on the other sample tank (8442 
in. dia. x 9144 in. high) is illustrated in Fig. 9. The photo 





Figs. 6 and 7—Test specimens of welded duratumin 
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Fig. 8 (on right) — Welded 


duralumin tank 


Fig. 9 (above)—Effect of salt 
spray teston duralumin tank 


TABLE 1. 
DURALUMIN WELDED AT N, A. F. 
(Manufacturer ‘B’’) 
WELD NOT DRESSED 
As Welded—No Heat Treatment 




















Thickness No. 16 Ga. | Thickness No. 20 Ga. : 
(.065 In.) (.035 In.) Butt Weld No. 20 Ga. 
| . = 
| -- — — — - —----——- —<<<<<<<<$<$<$ | —— —_____—— —-- = a — 
= Ps 
Speem. | Yield | Ult. | E - Yield | Ult. Elon Yield Ult. | Elon. 
No. Stress | Stress | % Stress | Stress | %2In.| Stress | Stress | % 2 In. 
_ = _—————— ae | —— = —-— | —————___ -— J —_ —____ —— | —— —--— — —_— 
Bl 24,400 | 30, 900 | 1.0 26,400 | 33,900 2.0 22,490 | 24,800 1.0 
2 | 16,600 | 19. 300 | 1.0 25,100 | 37,590 2.0 22,500 | 29,400 | 2.0 
3 | 22,100 25,500 | 1.0 | 25,400 | 37,100} 2.5 |........ ed eee 
hee tte 21,030 | 25, 230 | 1.0 25, 630 | 36, 130 2.2 22,450 | 25,200 4 0 
l | | | 














Same (Not Heat Treated) after 30 days Corrosion Test 
| | 

































































ee ee 112,700} 1.0 |........ 12,100| ..... Broke in handling due to 
Je eee Dey Peay eo 10,400 1.6 excessive corrosion. 
Sie yee: | 18,600] 1.0 |........ | 11,309 | 0.5 
es eee | | as a 
Aver.. | wanteiod | 17,300 | 1.3 | sce’ | 11,300 | 05 
—_ Heat Treated (Water Quencned) 
7 | 25,800 | 43,200| 3.5 | 29,700 | 37,500 | 2.0 | 23,600 | 27,200} 1.0 
g | | 27,300 | 45,000 | 4.0 | 32,300 | 40,400 | 2.0 | 25,500 | 30,100} 1.0 
9 | 30,800 | 43,000 | 3.5 | 30,700 | 53,600 | 8.0 | 25,900 | 29,900) 1.0 
Aee...1 ‘980 [0,7 | 3.6 | 30, 900 | 43,800 | 4.0 | 25,000 | 29,060 | 1.0 
—_ Same (Heat Treated) after 30 days Corrosion Test 
eure , 
10 | 29,800 | 30,400 | 1.0 | 33,500 | 44,900 | 4.5 | 23,700 | 26,700} 1.0 
11 | 28,900 | 46,200| 5.0 | 32'400 | 43,300 | 3.5 | 16,900 | 19,700} 1.5 
12 | 31/800 | 41,500 | 3.0 | 32,000 | 42,600} 3.5 |........)...l....fecce. 
Aver... | 30,200 | 39,360 | 3.0 | 32,960 | 43,300 | 3.8 | 20,300 | 23,200] 1.3 
Weld Dressed Smooth to Thickness of Sheet As Welded—Not Heat Treated 
13 | 20,200 21, 600 | 1.0 | 24,900 | 29,800} 1.0 |........|....c00-fecceeeee 
14 | 24/400 | 35,300 | 2.5 | 25.400 | 35,000] 2.0 |........|........]........ 
15 | 23'400 | 31,600 | 2.5 | 25.100| 30,100] 1.5 |........|........|.....--. 
Aver....| 22,700 | 29,500 | 2.0 | 25,200 | 31,600 | 1.5 
Same, Heat Treated (Water Quenched) 
16 | 27,800 | 34,700 | 1.5 | 29,100 | 42,100! 3.0 |........).....0..f.ccceee 
17 | 19,500 | 21,100 | 1.0 | 30,400 | 43,700| 3.5 |........|.....-.-|.....--. 
18 | 29,300 | 39,100 | 2.5 | 20,800 | 24,400| 1.0 |........|........|......-. 
Aver 4 25,530 | 31,600 | 1.6 | 26,800 | 36,700| 2.5 




















shows the tank after five days in the salt spray test, 
without cleaning off the foamy deposit which forms. 
The salt water spray had access to the interior of the 
tank through the inlet tube, but caused only slight pit- 
ting uniformly distributed over the inside surface, not 
localized near the welds. 


Removal of Welding Flux 


Unless all traces of welding flux are carefully re- 
moved from duralumin and aluminum after welding, 
severe corrosion will occur. This is especially impor- 
tant on the inside of tanks. Flux may be removed by 
submerging the parts in a 10 per cent solution of sul- 
phuric acid for about one hour, followed by thorough 
rinsing in running water. The acid solution must be fre- 
quently renewed to prevent accumulation of flux. The 
container for the acid bath should be made of wood, as 
the presence of metals other than duralumin or aluminum 
will cause pitting. The part being cleaned must be en- 
tirely submerged and (if a tank) completely filled with 
the solution, as contact with air will cause local pitting. 


Heat Treatment 


Heat treatment of duralumin ordinarily consists in 
heating to 480-500 deg. C. (896-932 deg. F.) in a salt 
bath or electric muffle furnace, holding for 15 minutes or 
longer, quenching in boiling water, and allowing to age 
at room temperature for at least 4 days. 

The quenching of tanks, floats or other large mem- 
bers in a water bath would present serious problems 
on account of the softness of the material while hot, the 

TABLE 2. 
DURALUMIN WELDED AT 
(Manufacturer “A”) 
WELD NOT DRESSED 
As Welded—No Heat Treatment 


N. A. F. 














































































































| Thickness No. 16 Ga. | Thickness No 20 Ga. 
| (0.65 In.) | (.035 In.) 
' eas = mee eet Location 
of 0 
Specm. | Yield | Ultim. | Elon. | Break | Yield | Ultim. Elon. Break 
No. Stress | Stress | % 2In. | Stress | Stress | %2In. 
pacet Soe SNS pai eee a pt es Se Ie — 
A-1 22,500 | 25,600} 1.0 | Edge | 14,800 | 16,700] 1.0 | Edge 
2 23,700 | 26,700} 0.5 | Edge | 16,100 | 25,400 | 3.0 | Edge 
ee i 26, 200 0.7 | 15, 450 | 21, 100 2.0 
Same after 30 days Corrosion Test 
| | ire Bory aie 7s 
3 | ate | 16,300 | 0.5 | Outside 8,300 | 1.0 | Outside 
ta eee | 10.500 | 0.5 | Outside | 18,700 | 1.0 | Ontside 
SE RN | 13,400) 0.5 | soeseee| 13,500 | 1.0 | 
Heat Treated (Water Quenched) 
| te, < Soe & 
5 | 21,500 | 23,500! 0.5 | Edge | 21,100 | 32,200] 6.0 | Edge 
6 | 23'000 | 26/500 0.5 | Edge 20,200 | 29,800 4.0 Edge 
Aver.......| | 22, 250 | 25,000! 0.5 | 20, 650 | 31,000} 5.0 | 
| | 
Same (Heat Treated) after 30 days Corrosion Test 
| | Pipers 
7. Peogoose 27,900 0.5 Edge 29,400 | 49,500 5.0 | Outside 
8 21,500 | 22,930 | 0.5 | Edge 31,400 | 41,500} 3.0 | Edge 
Ager... cs. 21,500 | 25,400} 0.5 | 30,400 | 45,500! 4.0 | 
| 
Weld Dressed Smooth to Thickness of Sheet—Not Heat Treated 
| | 
a eee 11,300 | o7 Edge |........ | 25,800 | 0.5 | Edge 
10 12, 15,000 | 1.0 | Edge ........ | 21,800 |........ | Edge 
Aver....... | 12,600 | 13,150 | 0.8 sos... .| 23,8001 0.3. | 
| | | | | 
Same (Dressed) Heat Treated 
| | | | 
11 | et ae 20, 100 A 0 Edge 29, 000 | 31,700 |. 1.0 | Edge 
Re. eas een 13,400 Edge PRO Seat ae! EE ees! Edge 
GRR ER: | 16 0! 0.7 29,000 | 31,700 | 1.0 | 
H | i 
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pressure of the bath on the immersed shell and the con- 
traction of the air inside of the tank or pontoon, all 
tending to cause deformation. The rapid attack of cor- 
rosion on the unheat-treated welded parts, however, 
makes some form of heat treatment necessary. The ef- 


TABLE 3. 
DURALUMIN WELDED BY WELDING CO. 
BUTT TYPE OF WELD 
Thickness of Sheet No. 16 Gage (.065 In.) 
As Welded—No Heat Treatment 
















































































Specimen Yield Ultim. Elon | Location 
No. Stress Stress % 2In of Break Remarks 
14 22,900 36, 400 2.5 Center 
Re Aer ere 24,300 1.5 | Center 
16 23,900 30, 200 1.5 Center 
Average..... 23,400 30,300 1.8 | 
' 
Same (Not Heat Treated) after 30 days Corrosion Test 
pay | 
11 23,900 29, 100 2.0 | Outside | All badly corroded in a line 
12 21,300 26,700 1.5 | Outside | about 1 in. away from weld, 
13 17,400 | 18,600 1.0 | Outside | both sides. All broke there. 
BP ASG MO SA RN Bice ie — 
Average.....} 20,850 24,800 1.5 | | 
Heat Treated (Oil Quencned) 
| 
4 30,200 | 53,200 9.0 | Edge 
5 33, 200 | 52,000 7.5 Center 
Average..... 31,700 52,600 8.2 
Same (Oil Quenched) after 30 days Corrosion Test 
1 21,200 23,000 | 1.0 Edge No localized corrosion in these 
3 27,800 31,500 1.5 Center | specimens. Light surface cor- 
3 30,400 oT See | Outside | rosion all over. 
— |__| | 
Average..... 26,500 32,000 | 1.4 | 
Heat Treated by Air Quenching 
9 32,300 | 55,500 | 10.5 | Badge | 
10 29, 200 42,300 4.0 | Center 
Average. .... | 30,750 | 48,900 | 7.3 | 
Same (Air Quenched) after 30 days Corrosion Test 
7 a. 
6 15, 200 17,900 1.0 | Outside Corrosion caused deep blister- 
7 12,600 14,800 1.0 | Outside ing and sealing all over, except 
Oe  Wescavcdtcs 6,300 1.0 Outside | at weld. Metal appears “‘rot- 
—— | |__| ——_—__ | ten” at fracture. 
Average... 13,900 | 13,000 1.0 | 








NOTE:—“Location of Break”’ refers to center of weld, edge of weld, and outside, away from 


All welds left in natural condition, not dressed. All welds sound and fine grained at fracture. 
Stresses figured on basis of thickness of sheet. 


TABLE 4. 
BEND TESTS. 
Welds Heat Treated—Not Dressed 






































Manufacturer “‘A”’ Manufacturer “B” 
Thickness of Sheet Thickness of Sheet 
Specimen ents, _ sia 
No. e : 
No 16 Ga. No. 20 Ga. No. 16 Ga. No. 20 Ga. 
1 30 Deg. 135 Deg. 30 Deg. 45 Deg. 
2 on 90“ @ * 90 « 
3 =~ * 180 “ 45 “ 180 “ 
ee 47 Deg. 135 Deg. 58 Deg. 105 Deg. 
Same, after 30 days Corrosion Test. 
4 30 Deg. 135 Deg. 30 Deg 180 Deg. 
5 30 * 160 “ 45 “ 135 “ 
6 80 “ 135 “ 45 “ 90 * 
Average........... 47 Deg. 145 Deg. 40 Deg 135 Deg. 

















NOTE:—Radius of bend about twice thickness of sheet. Angle at which crack started given- 
Failures occurred at edge of weld. 
NOT WELDED 
Bends made in specimens of sheet, not welded, heat treated, and not heat treated, withstood 
about 180 Deg. before corrosion test and 135 Deg. to 150 Deg. after 30 days corrosion test. 
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10—Details of aluminum welded tanks 


Fig. 


fect of heat treatment is presumably to put all the metal 
in the same physical state, avoiding electrolysis. 

Experiments were undertaken to determine the effect 
of “air quenching” duralumin, that is, allowing it to cool 
in air after heating to the quenching temperature. It 
was found that the strength and ductility were very 
nearly, if not entirely, as good as by quenching in water 
or oil. Air-cooled specimens of 1/16 and %-in. sheet 
duralumin (not welded) showed the following minimum 
physical properties: 


Test Required 
Yield Stress ....... 31,750 Ibs. per sq. in. 25,000 lbs. per sq. in. 
Ultimate Stress ....57,600 lbs. persq.in. 55,000 Ibs. per sq. in. 
Elong. in 2 inches... ..17.5 per cent 17 per cent 


A comparison of air quenched and water quenched 
welded specimens was less satisfactory, as shown in 
Table 5, although the properties were much better than 
without heat treatment. 


TABLE 5. 
DURALUMIN WELDED BY WELDING CO. 


COMPARISON OF WATER QUENCHED vs. AIR QUENCHED WELDS 
Water Quenched 





























' 

Specimen Yield Ultim. Elong. Location 
No. Stress Stress & 2 In. of Break 
23 32, 100 56,400 | 16.3 Outside 
25 32,000 56,500 12.5 Edge 
27 32,900 54,300 12.0 Edge 
29 32,000 54,600 } 10.5 Center 

1 30,700 43,500 { 4.5 Center 
33 31,400 55,700 } 12.5 Center 
35 27,400 54,400 H 10.0 Edge 
37 32,100 53,500 9.0 Edge 
Average......... 31,325 55,500 10.9 
Air Quenched 
| 
22 27,600 41,600 3.5 Edge 
24 29,900 54,100 12.0 Center 
26 31, 800 41,200 3.5 Center 
28 28,100 40, 100 3.5 Edge 
30 28, 44,100 45 Center 
32 31,700 48,900 7.0 Center 
34 29,100 52,100 9.5 idge 
36 28,900 48,100 7.5 Edge 
ROM cic: 29,500 46,300 6.4 

















Remarks:—All welds sound and fine grained at fracture. 
Stresses figured on basis of thickness of sheet. 
Air and water quenched specimens taken alternately along continuous weld. 
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When subjected to corrosion test, the air quenched 
specimens did not corrode locally, as with the unheat- 
treated specimens, but severe corrosion or scaling took 
place over the whole specimen, greatly reducing its 
strength. See Table 3, Specimens 6, 7 and 8. It should 
be borne in mind that the salt spray corrosion test is very 
severe. Air quenching, with the use of some protective 
coating, such as spar varnish, might be quite satisfac- 
tory for many practical purposes. : 

The problems of heat treating large duralumin struc- 
tures to obtain satisfactory physical properties and 
avoid corrosion is receiving further attention. 

Some details of welding aluminum tanks, also applica- 
ble to duralumin, are shown in Fig. 10. 


Summary 


Duralumin may be welded in practically the same way 
as aluminum, although more care and skill are required. 
There is a greater tendency to melt or “burn” and to 
crack and buckle during welding than with aluminum. 

The efficiency of welded joints, heat treated but not 
dressed, is fairly high, varying in the present test from 
about 50 to 100 per cent of the specified strength (55,000 
lb. p. sq. in.) of the material. The efficiency of dressed 
joints, heat treated, varied from about 25 to 80 per cent. 

Welds of high strength may be obtained either by the 


butt method or the flange method of welding. The flange 
method is considered preferable, as it produces a fillet 
on the under side of the weld. 

Heat treatment should follow welding. When not 
heat treated, rapid and severe corrosion sets in, along a 
line parallel to and about an inch away from the welded 
joint, in the presence of moisture. Heat treatment pre- 


vents this. 
Heat treatment greatly increases the strength of 
welds. Heat treatment may be either by oil or water 


quenching and possibly by air quenching or other means. 
The greater convenience of air quenching for large 
parts, such as tanks, etc., would warrant its use in cer- 
tain cases, even at some sacrifice of properties. 

Neither gasoline nor benzol has any noticeable cor- 
rosive effect on duralumin, welded or otherwise, even 
with considerable sulphur in solution. 

Welding flux must be thoroughly removed. 

It seems practicable to apply welding in the fabrication 
of duralumin provided: 

(a) Care is taken in design to facilitate welding, to 
avoid difficult and complicated joints, and to 
take care of expansion strains. 

(b) Provision is made for heat treating the entire 
part after welding, or for protecting it from ex- 
posure to moisture. 


Standardization of Bearing Alloys 


HE American Engineering Standards Committee has 

before it for approval as “Tentative American Stand- 

ard,” A. S. T. H. Standard Methods for Chemical Analysis 
of Lead, Tin, Antimony and Copper. 

These methods as first recommended to the A. S. T. M. 
in 1917 were based on methods of analysis in use by manu- 
facturers, analytical chemists and large users of the alloys. 
In 1920 partial revision of the methods was made follow- 
ing suggestions of the United States Bureau of Standards, 
and as a result of co-operative analytical work with the 
use of the methods carried out by members of the com- 
mittee and by other co-operating chemists. The methods 
were adopted as standard by the A. S. T. M. in 1921. 

Submission for approval to the A. E. 8S. C. is in accord- 
ance with the special procedure of the committee, under 
which important standards in existence prior to 1920 may 
be approved without going through the regular process 
followed in new work. 

The A. E. S. C. would be very glad to learn from those 
interested of the extent to which they make use of these 
methods and to receive any other information regarding 





Front and reverse side of Grand 


Prix medal 


won by Duesenberg 


the methods in meeting the needs of the industry. 
These methods are contained in the 1921 volume of A. S. 
T. M. Standards. Copies may also be obtained from the 
American Engineering Standards Committee, 29 West 
Thirty-ninth Street, New York City. Price, 25 cents. 





The Tractor Drags ’Em Out. Bull! 


HE American tractor is playing a prominent part in 
T bull fights at Chihuahua, Mexico, according to the 
Agricultural Implement Division of the Bureau of Foreign 
and Domestic Commerce. 

Instead of having a team of horses or mules drag the 
carcass of the dead bull out of the arena, as has been 
the custom from time immemorial, an American made 
tractor was employed. Although the clearance afforded 
by the gate through which the tractor had to pass was 
only two inches, the entries and exits were made with 
ease and time was saved in clearing the ring for the 
entry of the next bull. 





Grand Prix Won by Dues- 
enberg Last Year Arrives 


in United States 


HIS is the Grand Prix won by 

Jimmy Murphy in a Duesenberg 
at Le Mans, France, last July. The 
medal has just been received in the 
United States. The distance of 321.78 
miles was covered in 4 hr., 7 min. 11 
sec., or an average speed of 78.12 
m.p.h. Incidentally two other Duesen- 
bergs finished in this race, one being 
fourth and the other sixth. Nine cars 
finished. This is the first time that an 
American car has won the Grand Prix, 
and was the first big European race in 
which an American team was entered. 
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A Spring Suspension Which Secures 
Greater Flexibility 


In this spring suspension system practically the entire sprung weight is 


supported on two equalizing bars, one at each end of the chassis. 


It is 


claimed that all rolling is eliminated and after-bounding is damped out. 


OR some years past a number of inventors have been 
endeavoring to devise a vehicle spring. suspension 
which should distribute any shock received by one road 
wheel between either the two springs on opposite sides of 
the chassis or even between all four springs. If the shock 
is taken up entirely on one spring it is evident that the 
spring is strongly compressed and will rebound corre- 
spondingly, whereas if the shock is distributed between a 
number of springs the rebound is materially reduced. 
Greater flexibility is also claimed for this arrangement of 
springs. 

A spring construction of the type referred to has been 
invented by Chauncey Coleman, a Canadian engineer, who 
has recently been demonstrating a car equipped with these 
springs in this country. 
With the Coleman sus- 
pension practically the 
entire sprung weight is 
supported on two equal- 


the two weight carrying pivots are the centers of rotation, 
and if rolling took place the butts of the V springs would 
have to swing in a lateral direction, which is impossible. 

At the rear a stabilizer is used to prevent side sway. It 
consists of two struts connected to a short equalizing bar 
pivoted centrally on the chassis. The lower ends of the 
struts are fastened to a plug in the end of a closed coil 
spring. Each of these springs is fastened to one end of 
the axle. If the body sidesways it is countered by instant 
and heavy resistance, one spring being stretched 2 in. 
for every inch the body moves laterally. 

After-bounding is damped out, it is claimed, because a 
very large percentage of road shocks strike one wheel be- 
fore the other, thus setting the equalizing bar in motion, 





izing bars, one at each 





end of the chassis, piv- 
oted at their center to 
cross frame members 





and connected to the 





axle by V shaped 
springs, which are piv- 
oted at their butts to 





the side frame members. 
This construction places 
the springs on the oppo- 
site sides of the chassis 



































in series with each 
other and gives twice the 
flexibility that would 
be obtained with one 
spring only. In action, 
the axle and equalizing 
bar are said to move in 








unison without disturb- 
ing the body. 

The V spring is flex- 
ibly connected to the 
equalizing bar bya 











closed coil spring. At 
the front a_ two-leaf, 
semi-elliptic is used in 
conjunction with the V 
spring to increase lateral 
stability and flexibility 
by obviating the fixing 
of the V spring to the 
axle. 

Rolling is eliminated, 
it is claimed, because 








Detail views of Coleman spring suspension system 
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Analysis of Netherlands East Indies 
as an Automotive Market 


A detailed report on the present status of American automotive products 
and the potential market in that country. The writer tells about dealer 
organizations, credits and advertising and gives specific facts as to how 
American manufacturers can hold their place and secure market expansion. 


By John A. Fowler* 


people of Java knew little about American automo- 

biles. There was much of the sort of misinforma- 
tion that has attended the introduction of American 
automobiles in other countries, where they came in close 
competition with European makes, and, while they had 
begun to make a small place for themselves, they were not 
appreciated in the popular mind. European-made cars 
(such as the Italian F.I.A.T.; the French Lorraine-Diet- 
rich, Berliet and Brasier; the Belgian Minerva; the 
Dutch Spijker; the German Opel and Protos; and the 
English Siddeley-Wolseley, Napier, Austin and Sunbeam) 
were all well known and were looked upon as the last 
word in mechanical efficiency and finish. 

The European automobiles brought high prices and the 
European manufacturers were eager to meet the special 
requirements of this, which was important to them. Spe- 
cial body designs were provided, copper radiators (sup- 
posed to be suited to the climatic conditions of the tropics) 
were furnished on order, and the engines were finished 
with copper and brass trimmings; but such American 
innovations as self-starters, storage batteries and electric 
lights were looked upon askance. 

The war brought about a revolution in the trade. Euro- 
pean cars could not be bought and the dealers tried to get 
American cars without electrical equipment, insisted on 
having magnetos, and tried to induce American manu- 
facturers to change their models and equipment to suit 
the habits of their trade. The American automobile, 
through its mechanical efficiency, structural strength and 
high power proportionate to weight, has won a firm place 
in the market. During the time American manufacturers 
have had an opportunity to make their position in the 
trade almost impregnable and through their manufactur- 
ing ability they have gone far to accomplishing that end, 
so far as passenger cars are concerned, but as continental 
Europe becomes able to compete for the trade they will 
find that greater care in cultivating the market and ex- 
tending to the users the service that American owners 
have at their command will give them that additional 
strength necessary to maintain their position. 

In the motor truck trade, which has developed rapidly 
during the last three years, America’s position is not 
strong. Continental European manufacturers have been 
able to offer a truck of equivalent capacity and power at a 
very much lower price than was being asked for American 
trucks, and German trucks were increasingly in evidence 
on the roads during 1921. 


i | NTIL the war shut out imports from Europe the 


*American Trade Commissioner. This article is printed through the 
co-operation of the Automotive Division of the Bureau of Foreign and 
Domestic Commerce. 


. jakarta, Kedoe, Banjoemas and Pekalongan. 


Notwithstanding the proven efficiency of the American 
machines there is still a very definite prejudice in favor of 
European cars in the minds of many people and, other 
things being equal, the European cars would get the 
preference. 


Commercial Divisions and Roads 


The grand commercial divisions in the Netherlands East 
Indies, from the point of view of the automotive vehicle 
trade, are six in number, based on the established trade 
organizations and the island and road groupings. There 
are several sub-divisions to which the business is handed 
through sub-agents. 

1. The west-Java division is based on Batavia, with an 
important sub-division based on Bandoeng, the mountain 
capital. It includes the Lompongs districts in Southern 
Sumatra and the Preangor Regencies and the residencies 
of Bantam, Batavia, and Cheribon, in Java. In the Lom- 
pongs districts there are a few light grades on less than 
100 miles of good roads, but there are many miles of 
plantation roads of dirt construction with varying grades. 
In western Java there is a large mileage of roadway of 
good construction for light motor traffic, but the fine 
metalling is usually washed off by the heavy rains soon 
after the completion of repairs. This part of the island is 
level on the north coast, with undulating stretches between 
the plains and the massed mountain regions, where the 
grades are long and steep, with very few level stretches 
except in the immediate vicinity of Bandoeng. Many of 
the plantation roads, of which there is a large aggregate 
mileage, are well built, but in the course of their duties 
the managers often tax their cars to the limit on the poorly 
constructed auxiliary dirt roads. 

All of the more important automobile companies of the 
colony have their head offices in Batavia, with the excep- 
tion of one, which is located at Bandoeng. There is an 
adequate service organization in Batavia and Bandoeng 
and spare parts can usually be obtained for all the cars 


_properly represented. 


2. The central-Java division is based on Semarang and 
includes the residencies of Semarang, Soerakarta, Djok- 
This part of 
Java is made up of a coastal plain on the north and south- 
west with high volcanic mountains rising singly or in 
groups of two or three with low saddles between. There 
is a well-developed road system, but the standard of up- 
keep is lower than in west or east Java. The plantation 
roads are not so good as in the Preangor Regencies or in 
east Java and the grades on both Government and planta- 
tion roads are heavy. Soerakarta and Djokjakarta are the 
centers of two sub-divisions. At these points heavy re- 
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island and road groupings 


pairs can be made as well as at Semarang, where full 
stocks of parts are carried. Some of the Batavia automo- 
bile companies have branches at Semarang and there are 
several local companies, not equipped for general distribu- 
tion, who can give good local representation. 

3. The east-Java district is based on Soerabaya and in- 
cludes the residencies of Soerabaya, Rambang, Madioen, 
Kediri, Pasaroean and Besoeki, in Java; the islands lying 
to the east, including Madoera, Bali and Lombok, the island 
of Celebes, all the islands to the east, and the southern and 
eastern residencies of Borneo. 

That part of this district lying on the island of Java 
has a very extensive road system, including several fine 
highways. These radiate across the lowlands to Semarang, 
Soerakarta, the southeast residencies; and into the sev- 
eral mountain groups where there are considerable planta- 
tion areas and many resorts. In the lower lands the 
Government roads cut the plantations and such plantation 
roads as are necessary are of fairly good construction. In 
the mountain districts the Government roads have heavy 
grades and there are the same difficulties with metalling 
as in other parts of the island. The plantation roads of 
the highlands are poor with heavy grades. 

The principal Batavia automobile companies have 
branches in Soerabaya and several local companies have 
good organizations for local distribution. There are 
ample service facilities at this city. Malang is the prin- 
cipal sub-center. 

The Island of Bali, lying east of the residency of 
Besoeki, Java, has a fairly well-built road system, skirting 
the north coast and crossing the high mountains to the 
east and south coasts. This island is dependent on Soera- 
baya for distribution and all but the lightest repairs. The 
island of Lombok has a few miles of fairly good roadway. 
Like Bali, it is dependent on Soerabaya for distribution 
and heavy repairs. 


Out of Bandjermasin, in southern Borneo, there are a 
few miles of roadway running north. 

In the southwestern part of the island of Celebes, radiat- 
ing from Macassar, there is a very extensive road system. 
There are only a few plantations, most of the roads having 
been built for strategic purposes primarily. There are 
two repair shops at Macassar, where thorough overhauling 
is done, and they represent the Soerabaya dealers as sub- 
agents. 

There are a few miles of standard roads out of Menado 
in the northern part of Celebes. This sub-district is 
tributary to Soerabaya. 

Sumatra is divided into three commercial units, not in- 
cluding the Lompongs districts of southern Sumatra 
which, as noted above, are tributary to Batavia. 

4. The Sumatra east-coast district is based on Medan, 
Sumatra, and includes the residencies of Sumatra east coast 
and Atjeh. It has an excellent road system which reaches 
from the northernmost point of the island to Si Pare 
Pare on the south and joins the road from Sibolga on the 
west coast at the summit of the mountain range. Some of 
the grades in the mountain districts are heavy, but for 
the most part they are not especially so. The large bulk 
of the roadways are level and are kept in fairly good con- 
dition. Plantation roads, on which automobiles are used, 
are fairly good. 

Some of the Batavia automobile companies have branches 
in Medan and there are some companies of local import- 
ance only. Major repairs can be made and parts are car- 
ried for most of the makes represented. 

5. The Sumatra west-coast district is based on Padang 
and includes the residencies of Sumatra, West Coast and 
Tapanoeli. While there is a fine highway between Medan 
and Sibolga, the mountain range lying between is an effec- 
tive barrier to commerce. Padang is the general trade 
center of the area west of the mountains and the produce 
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is moved on coastwise steamers calling at the numerous 
ports. 

A very good roadway extends from Sibolga south to 
Padang and beyond. In the highlands of Padang it 
branches out into an elaborate system through a highly 
developed agricultural country. There is considerable in- 
dividual wealth in the district, not only in the hands of 
Europeans, but of the Menangkabou Malays as well. There 
is one Dutch company in Padang doing a general import 
and export business that represents several American 
manufatiurers of automobiles and maintains an efficient 
service plant, capable of complete overhauling. 


6. The Palembang-Benkoelen district is based on the 


town of Palembang and includes the residencies of Palem- 
bang and Benkoelen, the western residency of Borneo, and 
the islands lying between. A road is under construction 
between Padang and Benkoelen and is far toward com- 
pletion except for bridges. When it is completed Benkoelen 
will probably be logically allied with Padang in the auto- 
mobile trade, but at present, on account of road connec- 
tions with Padang, it is within Palembang’s sphere of in- 
fluence. 

A good road connects Palembang, which lies fifty miles 
inland from the east coast, with Benkoelen on the west 
coast and crosses a high mountain range. 

There is considerable wealth in the country but not in 
large units. The people are fairly prosperous, especially 
in the pepper districts. Except for the few plantations 
near Palembang, the market would soon be for cheap 
American cars, the buyers being Europeans, Chinese and 
Arabs. 

An automobile dealer in Medan has opened up a service 
station at Palembang and there are many native or Chinese 
owned shops at various centers in the district for minor 
repairs. 

On the islands of Banka and Billiton there are some 
good roads. Such purchases as might be made for the 
private population of these islands would naturally be 
made in Palembang were stocks kept there. The western 
residency of Borneo has a few miles of roadway. 

There is no representation of American automobiles in 
this district and purchases must be made at Batavia or 
Medan. There are but two local concerns in a position to 
develop this trade, one of which is the largest importing 
and exporting house in the colony outside of Java and the 
other is an engineering company. 


Number of Motor Vehicles in Use 


The following estimate of the number of motor vehicles 
in the Netherlands East Indies at the end of 1918 was 
based on a privately compiled register of automobiles 
licensed in the Netherlands Indies, published early in 1919: 


West-Java Division: 
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‘ “Automobiles not otherwise specified.” 


East-Java Division: 
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While several residencies having roads (principally the 
Celebes) are not included in this enumeration, it is suffi- 
ciently accurate to serve as a basis for a rough estimate 
of 15,000 cars as the colony’s equipment at the end of 1918. 
Of these, 10,923 were imported since 1913 as follows: 1328 
from the Netherlands, 8126 from the United States, 293 
from England, 245 from France, 252 from Italy, 186 from 
Germany, 313 from Singapore and 180 from all other 
countries. 


Importation of Motor Vehicles 


Since 1918 there have been 10,877 passenger cars and 
3678 trucks imported, 252 and 256, respectively, from the 
Netherlands; 8082 and 2446 from the United States; 127 
and 37 from England; 40 and 4 from France; 144 and 6 
from Italy; 89 and 207 from Germany; 198 and 7 from 
Singapore; 1807 and 597 from Canada, and 158 and 118 
from all other countries. The following table shows the 
number of motor vehicles imported into the Netherlands 
East Indies since 1918: 


Countries of 
Shipment 


Netherlands: 


Passenger cars 576 
Trac. & trucks : 


United States 


1913 1914 1915 1916 1917 1918 1919 1920 1921* Total 


14 «71 


477 144 117 14 167 
ae ~— - oe 130 126—.1,836 


Passenger cars 251 240 2,384 2,998 1,701 2,654 3,489 1,939 

Trac. & trucks ne .. 195 "629 1,066 751—18,654 
Canada: 

Passenger cars... 6 sa - ‘* cs Bd 

Trac. & trucks... Si ae — ae = oT a ~« = 2,404 
England: 

Passenger cars 95 111 65 17 D me 3 76 48 

TEOCUOTE. ices is nt ae we Xs R; 4 33 +— 457 
France: 

Passenger cars 114 Si 42 2 3 37 

Trac. & trucks .. ~~ ts 4 +— 289 
Italy: 

Passenger cars 25 60 98 68 4 2 6 41 97 

Trac. & trucks... a is ne ae es nF 6 +— 402 
Germany: . 

Passenger cars 106 80 5s oe La as "af 41 48 

Trac. & trucks .. oe ve a - ay a 55 152— 482 
Singapore: 

Passenger cars’ » 7 50 22 3 E 

Trac. & trucks " oe J ‘ ca = 8 4 4 518 
All Other Countries: 

Passenger 75 5 2 3 9 i 

Trac. & twats 7 ” - “9 64 2 " 3 103— 436 
Total: 

Passenger cars 1330 ae 777 2608 3068 1763 2857 4443 3577 

Trac. & trucks a ei -- 197 669 1401 1608—25,478 


” #First 10 months. fIncluded in ‘‘all other countries.” 


Prior to 1918 the customs returns showed the imports 
of motor trucks, tractors and passenger cars under one 
classification; but in 1918 trucks and tractors were put 
into a separate class and passenger cars were listed as 
In the table, 
therefore, the figures for passenger cars in the years 1913 


Sumatra West Coast District: 





ey ee ee TTS 2,000 SOPEROUR. 6.06 easslicewwaeawe 2,669 Sumatra West Coast ........... 264 
Ne isi xciedsncwns coccanane 65 Rambang .....-.++e-eeeeeeeeee 287 Pansneall 126 
DUD Si erdsikiecnisecxsee 1,227 Madioen .....+-++-+++eeseeeees ene een 
atic MOEMANER: “hs Wien ews ee cee 0s awa (a) aces ie 
Lompongs District ............. 95 NII o.oo «oo ccacceccecsne 1,018 PE han daiceereséerantinwe 390 
Cheribon ........ssseeeeeeeees 498 NE ilciin ccbhthdy cednwenes 485 
iatentntel POOR iid Seisiss Sw Ge REA 87 Pal b Benkoele Ss gO 
DE. cciiutedcocnegcumweal 3,883 Bali and Lombok ..........cees 1p 7 Uemoang-Benkoelen District: 
ES cave ce cee cute ies 
eee en es oe NE icinnnrnnens ieawnnene (a) g (a) 
Menado .....sseeeee sree ener (a) NN iki caenencevnccnliien 111 
Pekalongan .......sccccccccces 556 South and East Borneo ........ (a) 
SESE RT 1,679 Banka and Billiton’ .......0.006 338 
ING: oi ccicniesxecsasmenss 255 Total ...... ese eee cece eeeeeee 5,017 ME OD cece ns dovvuvesuans 63 
— ee ede aa ne Le 27 Sumatra East Coast District: , Beret Terre eT 512 
Djokjakarta .....-.ss++eeeeeee 605 Sumatra East Coast ........... 1,275 
ee CN ee i: I ie craes.cpccineneneans 157 Grand Total .............++45 14,866 
PO ccticnuitaweieeinew awe 3,632 WOOO os metas onalcha mews komme 1,432 (a)—Statistics lacking. 
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to 1917, inclusive, also include motor trucks and tractors. 

The preceding table shows the phenomenal development 
of the trade since 1913 and the part taken by the United 
States. A considerable increase in the imports from 
Canada is shown. The manufacturers of Canada began 
to export to this colony in 1919, and in 1921 shipped 1063 
passenger cars and 477 trucks and tractors against 1939 
and 751, respectively, from the United States. 

The larger number of cars shipped from the United 
States and Canada in the early months of 1921 were on 
contracts made early in 1920 and arrived on a heavily 
over-stocked market. By May these contracts were filled, 
or cancelled when possible, and the succeeding months 
until August show a shrinkage of imports. A slight in- 
crease in September and October showed the arrivals of 
passenger cars on new orders, mostly of popular priced 
cars from the United States, Canada and European coun- 
tries. The import of trucks and tractors from the United 
States and Canada decreased throughout the period, but 
European makes showed the slight revival of demand after 
July. y 


The Dealer Organization 


There are several sales organizations doing business in 
Java. Two of these have sales rooms and service equip- 
ment in Medan, Sumatra; several have sales organizations 
in Batavia, Semarang and Soerabaya, and others are well 
equipped to handle sales in more limited fields. Salesman- 
ship, as this term is understood in the United States, is 
unknown in the colony, as the demand exceeded the supply 
up to the middle of 1920. Since that time there has been 
a serious financial depression with large overstocks and 
greater effort has been made to effect sales, but there is a 
lack of trained salesmen. There are small dealers in the 
minor cities and towns who act as sub-agents, some of 
whom are ambitious and are a potentially powerful means 
for a more intensive cultivation of the available markets, 
but they lack capital and training in salesmanship. 


Motorcycles 


The following table shows the imports of motorcycles 
for 1915 to 1919 for the whole colony and for 1920 for 
Java and Madoera only by countries: 


Countries of 


Shipment 1915 1916 1917 1928 1919 19207 
Netherlands ........0- 81 61 52 4 15 50 
Great Britain ......... 54 49 21 50 14 62 
PURNCO! cccnwvsctes ewes 3 3 aa 4 aC re 
ee er ree 19 10 2 Ki 
Switzerland .........0- 18 a age eae sii aa 
United States ........ 68 339 842 497 658 949 
eee 36 24 20 ‘4 7 8 
MIONOMONE <6 ccciscecweis 3 we ane ae ia ea 
FRRMEES kc cccsccess “a 8 7 7 ‘es “a 
All other countries .... 5 6 5 2 24 15 
Java and Madoera ..... 205 466 903 559 £680 


1,084 
eer 82 34 46 2 38 oe 


500 949 


Outer Possessions 


561 


Total 287 718 


“Java and Madoera only. 


eee eee ere eee eree 


Before 1915 motorcycles and bicycles were classified in 
the returns under the same heading. 

Since 1916 the United States has supplied most of the 
motorcycles imported for private use. In 1919 and 1920 
the government equipped its field police with American 
motorcycles and side cars, said to have been taken over 
from war supplies, but these do not appear in the returns 
as government imports. 

Two American motorcycle manufacturers have the bulk 
of the business, although others are represented and are 
doing some business. American motorcycles are recog- 
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nized by users to be in the lead in mechanical efficiency, 
and the prospect for the further development of the trade 
seems to be good. 

There is a large mileage of good roads and many of the 
estates employing European assistants need cheap and 
rapid transportation. In the cities the distances between 
the residential sections and the business sections are long 
and many of the younger men use motorcycles. The young 
Chinese have taken to this method of travel to some ex- 
tent, partly for transportation and partly for sport, and 
among this class is a large field for growth in the trade. 

Some of the automobile importers have agencies for 
motorcycles, but the larger part of the sales are made by 
concerns specializing in these lighter vehicles and they 
are equipped to give quick and efficient service. 


Credits 


There are but few dealers who are financially worthy 
of credit accommodations and this has led to the organ- 
ization of one company, located at Sabdoeng, Java, to 
finance imports for an organization of many of the small 
dealers and some of the larger ones. 

The Dutch banks have been unwilling to finance auto- 
mobile imports, and this reluctance has been accentuated 
by the experience of the past two years. The demand for 
cars up to the middle of 1920 led to keen competition be- 
tween the dealers for the more popular agencies, and in 
order to retain them they contracted for more cars than 
they could expect to sell, thinking that the manufacturers 
would not be able to fill the orders. Deliveries had been 
very slow and so great was the user demand that the back 
orders and new orders were covered by credits, as required 
by the manufacturers. When the manufacturers filled all 
these orders within a few months, at the same time lower- 
ing prices from time to time, it overstocked the market 
and the dealers suffered heavy losses. In order to -realize 
on their stocks in the falling market, they lowered prices 
and gave long credit terms to buyers. The banks that 
opened the credits had to stand behind the dealers to pro- 
tect themselves, but it is the dealers who will eventually 
absorb the losses. 

A considerable amount of reorganization has taken place 
during 1921 and a complete statement of its development 
up to Sept. 1 is on file in the Bureau of Foreign and 
Domestic Commerce. There is no way of knowing the 
exact financial position of these new groupings. 


Market Recovery 


In August, 1921, a few orders were placed for the more 
popular of the cheaper makes, but there were still large 
overstocks of other makes, and with a prevalent depression 
in the markets for native products, no prophecies could be 
made as to when the stocks would be cleaned up. While 
these markets are in far from a healthy condition it was 
thought by the bankers, in the middle of August, that the 
lowest point in the depression had been definitely passed 
and they expressed the hope that the recovery would be 
gradual. Outward movements of minor products had been 
far below normal before that time, but by July 1 there 
was a demand from Europe and the United States that 
relieved the situation materially. 

Reports dated Nov. 30, 1921, indicate a cleaning up of 
stocks of imports in many lines and a resumption of ex- 
ports on a much lower level than prior to July, 1920. 

While there is no apparent prospect of an early revival 
of the automobile market to the level of 1919 and 1920, 
the trade to-day is taking a greater number of cars than 
before 1913. 

The newspapers of the colony circulate among the 
European population that are buyers of automobiles, but 
they have refused to run large displays and generally take 
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a very arbitrary attitude with regard to proofs of publi- 
cation, payment in advance, and proof reading. Could they 
be induced to co-operate in making the advertisements 
effective, their publications would be good mediums. Lists 
of publications and further information are on file in the 
Bureau of Foreign and Domestic Commerce. There are a 
few weekly publications that are good mediums for auto- 
mobile advertising. The printing of these papers is more 
carefully done. They circulate among the wealthier classes 
and they are more willing to meet the requirements of the 
advertisers. 


Advertising by Posters 


Poster advertising is effective, but has greater limita- 
tions in this colony than in the United States. There are 
no poster companies, and while some space on sides of 
buildings can be bought from property owners, most of the 
posters are displayed in small units. Frequent heavy rains 
minimize their usefulness. 

The Address Book for Netherlands Indies Industries, 
printed in Dutch, contains a list of all the industries, with 
an indication of the size of the industry. Practically every 
European and Chinese factory either owns an automobile 
now or is a prospect for a sale. The list of 187 sugar 
estates on file in the Bureau of Foreign and Domestic 
Commerce contains information about these mills. Each 
mill has an automobile and is a prospect for a new one. A 
copy of this publication is on file in the Bureau. The list 
of some 700 rubber and coffee estates, also on file in the 
Bureau, is a valuable mailing list. Each one of these 
estates has a manager and most of them have two or more 
assistant managers, all of whom are possible purchasers 
of cars. 


Direct Advertising 


Direct advertising, if it is connected up with the local 
distributor, should be effective if printed in the language 
the receiver can read. For the European trade Dutch is 
the best language to use, but the Chinese can best be 
reached through the Malay language Romanized. 

Newspaper and weekly publications can most effectively 
be used through the local representatives. Poster adver- 
tising can only be done by local dealers. Direct advertising 
can be done best through the local dealer if his active co- 
operation can be enlisted. 


Correct translations are essential. Dutch translations 


made in the Netherlands are liable to be unsuited for 
colonial use. Translations into Malay for the Chinese 
trade can only be made in the colony, as many of the words 
of this language are different from the Malay of the Straits 
Settlements. 

One American manufacturer maintains an organization 
in Singapore to take care of the dealer trade of the Nether- 
lands Indies and British Malay, and other manufacturers 
send men into the field occasionally to make new contracts. 
The favorable position that American cars hold in the 
colony is due, as stated before, to their structural and 
mechanical efficiency. The trade has not been cultivated 
but has been forced to make contracts beyond its ability 
to sell. The dealers made these contracts in fear of the 
agencies being taken away and with the expectation (and 
in some cases the verbal understanding) that they would 
‘not be required to fulfill them. The sudden influx of cars 
in 1920 and 1921 is greatly to be deplored, as it weakened 
the dealers financially. 


Service the Most Important Factor 


Financially strong dealers are necessary to effective 
sales development and any policy that tends to weaken the 
dealers will weaken their ability to give service to owners. 
With over 25,000 automobiles in the colony, most of which 
are of American make, the most important factor for 
American manufacturers to consider is owner service. If 
the users are satisfied with American cars the dealers will 
have to stock them. Service to the user is very inadequate 
at present. Repair stations equipped to make quick and 
satisfactory repairs, including reboring and rebabbitting, 
running in and burning in, carbon removing, and complete 
electric-ignition service, are still to be installed, and it is 
for the American manufacturers to take the initiative 
that will put the service on a satisfactory basis. Price 
regulation, especially of parts, is another phase of service 
that will have to be considered. This development will be 
through the dealer and in the long run he will profit by it, 
but it will mean an initial outlay on his part and the loss 
of some immediate profits. He is entitled to the same pro- 
tection as the dealer in the United States and he should 
not be required to contract for more cars than his market 
will absorb. At the same time he should be supplied with 
cars as fast as he can sell them and he should be required 
to develop a sales organization that will give the maximum 
turnover. 





German Air Traffic in 1921 


HE official data for German air traffic comprise the 
flying period from April 1 to Oct. 31, 1921. In this 
time 6820 passengers have been carried on the different 


lines. These are distributed over this period as follows: 
ee Pee B00 AUP OSE . ois:s5.6'oieis os oc on 1,730 
MAY sk6s.aesrneeaaceoes 650 September ............. 1,240 
me re Tee CE ccnadbuessccueue 620 
BING ctw aide aude eeeee 1,390 


For the most popular month, August, the number of 
passengers carried by the different air traffic companies 
is as follows: 


German Air-Merchant Service ............... 893 
Lloyd Air-Service Sablatnig Type ............ 436 
SPUINDIPD AUPABOPVACE cic ino 0c casi cvesdws been 138 
I SN cs ice nkcind sen hed ameueines 50 
Ee ME TOS Te toe Pn 95 
Lloyd Eastern Flying Service ................ 57 
Ne CD said sie akevin eb Silewinnbweevcnees 56 


The types of airplanes used were Fokker, Junkers, 
Rumpler and Sablatnig air limousines and also former 
military airplanes redesigned for air traffic, with per- 
mission of the Entente committee. 


Generally, the flying was performed with great regu- 


larity. The average regularity per month was: 

Ce 6 | eo Te ene ER BDO BUSES iin ce ciincwewstd 94.4% 
DRA: 0. Shu cuaensavetscacarerce gions OL.0%: BODtEMDeP 6c sccsrcces 92.9% 
BNO. 5 v0.5 se ts aio OLS% OCtOWEr 2c ccsoeescess 88.4% 
DO: cik dasarmeounwcaed 92.0% 


A total distance of 1,654,000 kilometers was covered. 
The lines most frequented were the Danzig-Koenigsberg, 
Bremen-Wangerooge, Hamburg-Westerland, Berlin- 
Dresden, Munich-Augsburg and Stuttgart-Constance line. 

The weight of mail (letters and parcels) and luggage 
carried totaled 30,700 kilograms, of which 10,400 kilo- 
grams was carried in August. The price of passenger 
transportation from Berlin to Dresden was 350 marks in 
July; corresponding prices for the other lines have been 
fixed. 

During the railway strike from Feb. 2 to 9, 1922, the 
German air traffic alone performed the forwarding of 
mail and passengers. In that short time 3601 kilograms 
of letters, 216 kilograms of newspapers, 80 kilograms of 
parcels and 36 passengers were transported. 
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The Farmer Wants More Motor 
Transportation 


Complete report of the Commission of Agricultural Inquiry shows that 
motor transport has enlarged the farmer’s market and makes six recom- 
mendations on highway construction. Traffic survey shows truck cheaper 
than railroad for some commodities and for distances of less than 75 miles. 


HEAT and corn can be hauled to market by mo- 

tor truck at half the cost of transport by wagon, 

according to figures quoted in the final report of 
the Commission of Agricultural Inquiry. Despite the 
fact that highway construction and maintenance has not 
kept pace with the increased use of motor vehicles, the 
farmer is getting more efficient use from his trucks each 
year and that the motor truck has greatly extended and 
broadened the farmer’s market. These facts indicate a 
desire on the part of the farmer for more trucks and bet- 
ter conditions under which to operate them. 

Six recommendations are made concerning motor 
transportation. These recommendations approve the 
continuance of Federal aid for roadbuilding, and ask for 
more adequate maintenance, support the movements for 
highway research, and recommend the adoption by all 
the states of some uniform method of taxing motor ve- 
hicles. That part of the Commission’s report which deals 
with motor transportation follows in slightly condensed 
form. 

Highway transport is the first link in the chain which 
binds the producer to the consumer. Practically all the 
products from the farm travel first over the highway, 
and it follows that the final price of the commodity is 
affected in some degree by the relative efficiency of the 
roadbed and the vehicle using it. 

Perhaps no single development since the railroads 
were first constructed has had so marked an economic 
and sociological effect upon productive life as the motor 
vehicle. Previous to its appearance, the economic zone 
of transportation was sharply defined by the haulage 
range of the horse and the cost of such transportation. 
Motor freight transportation has only become a factor 
within the last four years, but already has had an appre- 
ciable and growing influence on our whole transportation 
problem. 

Studies of the Bureau of Crop Estimates of the Depart- 
ment of Agriculture in 1918 show that the estimated cost 
for hauling in wagons from farms to shipping points 
averaged in 1918 about 30 cents per ton-mile for wheat, 
33 cents for corn, and 48 cents for cotton; for hauling in 
motor trucks or by tractors the averages are 15 cents for 
wheat and corn and 18 cents per ton-mile for cotton. 
While most of the hauling from farms is done by the 
farmers themselves, these estimated costs are based 
largely ‘upon the usual charge in the various counties for 
hiring team and wagon or for motor truck by the day. 

Motor-truck hauling of these commodities in 1918 
from farm to railroad shipping point averaged 11.3 miles, 
while wagon hauls averaged 9 miles; and a motor truck 
made 3.4 round trips per day over its longer route, while 
wagons made 1.2 round trips per day. 





Studies just completed by the Bureau of Public Roads 
in the State of Connecticut show an average loaded haul 
of 47.7 miles for the motor truck. 

Similar studies made in other localities indicate that 
the first result of motor-truck operation and use has been 
to extend the range of economic haulage from and to the 
railroad. 

It thus appears that the major result accomplished by 
this new form of transportation has been to extend and 
broaden the markets of the farmer. 

Signal reactions are to be found in the fact that the 
use of the motor vehicle has brought the farmer closer 
to the city and also has increased the desirability and 
comfort of farm life. 

A survey conducted in the corn-belt region by the 
Department of Agriculture also shows that 215 out of 
831 farmers answering questions raised have changed 
their markets since purchasing trucks. For the 215, the 
average distance to the old market is 6.9 miles, and the 
average distance to the new market 17.6 miles. Practi- 
cally all of these men stated that they had changed mar- 
kets because the new market is better than the old. 

In examining the extent and influence which the 
motor vehicle has had upon economic and social life in 
this country, it is only necessary to go back a period of 
ten years, when figures from the Bureau of Public Roads 
show the total motor vehicle registrations in the United 
States was 501,000, of which 14,000 were trucks. The 
vehicle estimates for 1921 show 10,300,000 motor vehicles 
registered, of which 1,390,000 are trucks. The total 
investment in motor vehicles based on an estimated aver- 
age of $750 for passenger cars and $1,500 for motor 
trucks in 1921 was $8,767,500,000, or 46 per cent of the 
interstate Commerce Commission valuation of railroads, 
namely, $18,900,000,000. The total special taxes paid by 
motor-vehicle users in 1921 is $262,500,000. 

Going back over the same period, the total highway 
program for 1910 involved an expenditure of $120,000,- 
000, of which $95,000,000 was for construction. In 1921 
the total estimated expenditure was $600,000,000, of 
which $420,000,000 was for construction. The Federal - 
appropriation for this year was $75,000,000. The total 
highway expenditures for the period from 1910 to 1921 
was $2,526,000,000, and the total replacement cost is 
estimated at $1,779,000,000. 


It is thus evident that while the motor-vehicle 
traffic has increased more than 1900 per cent in the 
period 1910 to 1921 the actual expenditures for high- 
way construction and maintenance (taking into con- 
sideration the increase in cost of materials and labor 
during the war and the readjustment period) is only 
slightly over 200 per cent. 
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Estimates prepared by the Bureau of Public Roads 
show that the total number of. passengers carried 1 mile 
_ by automobile in 1921 was 70,820,000,000. This is upon 
the average of 2144 passengers per automobile and an 
annual average mileage per automobile of 3500 miles. 

In an actual census taken by the United States Bureau 
of Public Roads in California, during 1920, the average 
number of passengers per automobile was found to be 
2.2. In the Connecticut census of 1921 the average was 
3.25. These counts, taken in conjunction with the rec- 
cords of counts taken by the several State highway de- 
partments indicate the estimate above of 2.5 passengers 
per automobile to be conservative. 

The total ton-mileage of motor-truck operations in 
1921 was 6,479,200,000. This estimate is upon the basis 
of an average load of 2 tons and an average yearly mile- 
age of 2800. (Bureau of Public Roads.) 

The United States Department of Agriculture esti- 
mates that 134,400,000 tons of farm products were hauled 
over the highways of the country in 1921. 

The Bureau of Public Roads has correlated informa- 
tion obtained by it from the California, Connecticut, 
Maryland and Tennessee surveys, which show in detail 
the commodities hauled and the quantities and lengths 
of haul for trucks of different capacities, as well as pas- 
senger travel by automobiles and other vehicles. 


Leading Commodities Distributed 


Among the leading commodities distributed under pri- 
vate operation of motor trucks are the following: Farm- 
ers’ products and supplies, building construction supplies 
and materials, roofing and paving materials, grocery 
products, hardware, paper, lumber, oil, machinery, pack- 
ing-house products, ores, coal, ice and livestock. 

In the delivery of milk to available markets there 
seems to be a decided advantage in the use of the motor 
truck, and the collection and delivery of milk and other 
dairy products generally resolves itself into the develop- 
ment of roadside platforms for milk collection in front 
of farms producing small quantities of milk, such as one 
to a dozen cans. At intersections of the main roads and 
crossroads other platforms are located which are used by 
the farmers along the side roads. Cans hauled to these 
platforms are picked up by trucks operated by farmers 
engaged in the milk-hauling business and by co-operative 
milk organizations and by creamery-owned trucks. 

The transportation problem of the dairy farm produc- 
ing milk on a large scale is somewhat different from the 
above, in that such a farm usually sells to one creamery, 
which takes care of the hauling. Most of the creameries 
send their own trucks to the various country milk de- 
pots, the milk being hauled to these depots by the farm- 
ers and then brought to the creamery in the creamery’s 
trucks. 

Centrally located stock markets are now transporting 
live stock, especially hogs, by motor truck, which was 
formerly handled short distances by rail or was driven 
on foot. 


This seems to be a natural development of the 
motor truck, and by relieving the rail carriers of 
stock traffic that was formerly expensive to handle, 
and by affording a ready market to the farmer at his 
option, would seem to benefit all concerned, while on 
the other hand the long-haul live-stock traffic of the 
rail carriers is probably increased. 


In some sections it is found that the combination of 
inbound farm products and outbound supplies by motor 
truck has concentrated upon the motor-truck service the 
majority of the traffic within 30, 40 and 50 miles. 

The effect upon the rail carriers is to reduce the 


- 


amount of local way freight, and will ultimately reduce 
the number of local freight trains operated. 

There is a type of service that the motor truck is ren- 
dering the farmer which, in many cases, may be found 
feasible. This is known as the co-operative farm truck. 
These trucks, like the rural motor express, are designed 
to serve small farmers. Perhaps it would be better to 
relate the experiences of a co-operative farm-truck asso- 
ciation in order to explain the workings of such an or- 
ganization. The company in question is known as the 
Farmers’ Co-operative Co. of Harford County (Md.) 
Incorporated. 


A County Co-operative Association 


In this county the association was incorporated with a 
capitalization of $5,000. Two hundred shares of stock 
were sold at a par value of $25 per share. Each member 
was required to buy at least one share of stock, but was 
limited in his stock purchase to 20 shares. A 4-ton truck, 
which was operated between Bel Air and Churchville, 
Md., carried milk, cream and other farm produce to the 
city and foodstuffs, feeds, salts, machinery and supplies 
in general on the return trip. The association pays its 
members for all goods lost or destroyed. Where the 
shipper desires insurance against loss, the charge for 
hauling cream is 4 cents a gallon, while if the farmer is 
willing to assume the risk, the same charge is made for 
hauling cream as for milk. The members who live along 
the route have constructed loading platforms at the same 
height as the floor of the trucks at their front gates. 
This facilitates the transfer of freight from the farm 
platform to the motor vehicle. 

This co-operative club is of further assistance to its 
members in both the purchase and sale of produce and 
supplies. Members notify the secretary of their needs, 
and as soon as a sufficient number of orders are on hand 
he buys at wholesale in large amounts in Baltimore. He 
thereby reduces the cost of the article to the farmer. 
(Farmers’ Bulletin 1032 of the Department of Agri- 
culture.) 

Certain sections of the country are particularly favor- 
able to the establishment of long-distance motor routes 
through the fact that there is only a limited steam-rail- 
road development. 

In the matter of claims for damage to or loss of ship- 
ments, the information is necessarily incomplete. The 
organized trucking companies in some cases require the 
owner of the property to insure his own goods, and in 
some instances give no bill of lading other than a simple 
receipt. Some operators give no receipt at all, but in the 
development of trucking service it is coming to be recog- 
nized that the responsibility must be assumed through 


Table H-8—Summary —— of rail and truck rates (old 
rates). 


{Excess of truck rates over rail rates indicated by +.} 

















; Multiples | 
Mileage. | of first First Second | Third Fourth 
class. class. class. class. class. 
_ oe 
Greenwich, Conn........ 30 —35 -— 3 +44 | +12%| +16 
Cos Cob, Conn. ........ 32 —46 er a ee er ee eee eres 
Stamford, Conn......... 35 —27 — 2 +3 + 94] +15 
Norwalk, Conn......... 44 —25 + 4% +10 oe 17 +23 
Westport, Conn......... 47 —25 + 6 +12 a A Sore 
Bridgeport, Conn........ 58 —22 + 12 +18 | + 25 +32 
Danbury, Conn......... 66 —4 + 17 +2316 Ce ae eer 
Derby, Conn........... 72 —16 + 12% }..........| + 264% | +33% 
New Haven, Conn....... 75 — 8 + 24%] +31 + 38 9-46 
Waterbury, Conn....... 90 + 6 + 28144 | +3514 + 43 +504 
New Britain, Conn...... EE eee + 30 +3715 + 43 +51 
Hartford, Conn......... 112 +154 + 38 +4515 nS, | a PO ee 
Springfield, Conn........ 139 +22 + 56 +6314 ee anaes 
Providence, R.I........ 203 +59 Sa Seen +11014 |......00 
Boston, Mass........... 243 +89 Ss ci Mt Pe renee) Co mraaert rr 























——Heavy line indicatesthe limit of economical truck shipment on the basis of rate comparison 
for each class of freight. 
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Table H-g—Summary comparison of rail and truck rates (new 
rates). 


[Excess of truck rate over rail rate indicated by +.] 






































! | 
Multiples | 
Mileage. of first First Second Third Fourth 
class. class. class. class. class. 
Greenwich, Conn....... 30 —56 — 15 — 6% + 1% + 9% 
Cos Cob, Conn. .... “i 32 —62 sgl ae ae 0 HOF 
Stamford, Conn...... 35 —47 — 16 — 8% 0 + 8 
Norwalk, Conn......... 44 —14 — 10 —2% +7 +15} 
Westport, Conn........ 47 V7 — 9144| —1% a, al eee 
Bridgeport, Conn....... 58 —49 — 4 + 4% +1444 +24 
Danbury, Conn......... 66 —2914 0 +9 a. ae Seer 
Derby, Conn........... 72 —41 ||| ee +15 +25 
New Haven, Conn...... 75 —33 + 7% +1614 +27 +35 — 
Waterbury, Conn....... 90 —21 + 10% +2014 +31 — +41% 
New Britain, Conn... .. | a Se, + 12 +22% +3014 +4116 
Hartford, Conn......... 112 —11% + .20 +3014 a Sa SERRE ee 
Springfeld, Conn........ 139 —4 + 38 +4816 ee UPS ceeeides 
Providence, R.J........ 203 3 ll GG ot GR CARB Reres- i el Eee 
Boston, Mass........... 243 +58 | WES ists cxaencubvaceswesne feeneeane 
| 





——Heavy line indicates the limit of economical truck shipment on the basis of rate comparison 
for each class of freight. 
the issuance of a proper form of bill of lading and by 
satisfactory insurance policies. 


Rural Schools 


Consolidated rural schools have been made possible 
in many communities through the use of the motor bus, 
which is now carrying the farmers’ children to 12,000 
schools of this type, operated on regular schedules, pick- 
ing up the children and taking them to the school and 
subsequently distributing them from the school to the 
houses. 

No data exists upon which conclusions as to the sphere 
of motor transport in our national system of transporta- 
tion can be predicated. Moreover, very little data exists 
as to the relative cost of motor and rail freight transport. 
A study, however, has been made by Prof. J. Gordon 
McKay, highway economist of the Bureau of Public 
Roads, based upon the Connecticut motor-traffic census 
made by the bureau in co-operation with the Connecticut 
highway department in the fall of 1921. A summary of 
the conclusions reached is as follows: 

From these studies it will be found that in the main 
the trend of operation of the motor truck on highways 
may be divided into six parts: 

1. The haulage of commodities from the farm to the 
railroad or water shipping point. 

2. The use of the motor truck in relieving congested 
terminal conditions. 

3. The use of the motor truck in radial operations 
from large cities in the delivery of less-than-carload lots 
of merchandise and raw materials. 

4. In the haulage of perishable farm and dairy prod- 
ucts, such as milk, fruit and vegetables. 

5. In the operation in short hauls between centers 
of population, where the truck offers a special degree of 
service in the carriage of commodities from the con- 
signor to the store door or home of the consignee, where 
time is an important factor. 

6. In longer hauls, where there are no rail facilities, 
such as those found in parts of Maryland and in sections 
South and West, where rail development has not been 
sufficiently extensive. 

Any examination of the costs of operation of these 
differ.nt movements must necessarily be somewhat lim- 
ited at this time. Thus the condition and seasonal use 
of highways is different as between communities not 
more than 10 or 15 miles apart. The varying kinds of 
commodities to be hauled, the question of rail and water 
facilities and the type and tonnage capacity of the motor 
vehicle used in connection with the type and grade of 
highway traveled upon, all prevent anything more than 
specific local studies at this time. Additional detailed 


information must be accumulated before we can hope to 
arrive at anything more than conclusions covering 
specific operations. 

This situation is further complicated by the fact that 
the road engineer has been unable to design rational 
systems of highways because of incomplete knowledge 
of the probable trend of traffic over a proposed highway, 
with the added factors of diversion of traffic to and 
detour over newly constructed hard-surface roads. In- 
vestigation of motor operation is further complicated by 
the complex and varying rules, regulations and methods 
of taxation imposed by the several States. 

Table H7 gives a summary of the laws governing the 
control of motor vehicle common carriers in the several 
States. While there appears to be some uniformity in 
the powers granted the State agencies exercising con- 
trol, the regulations fixed by such agencies are not uni- 
form and the taxes and license fees levied are in no way 
comparable. 


In view of the rapid growth of this form of trans- 
portation and the use of motor vehicles in interstate 
as well as intrastate commerce this commission rec- 
ommends that the several States adopt uniform laws 
and regulations governing. their operation as com- 
mon carriers. 

Since the growth in the use of the motor vehicle 
has not only been very markedly in advance of high- 
way construction and maintenance, but more, since 
it has brought with it a new and heavier form of 
highway traffic, it becomes evident that large funds 
will have to be expended if the 2,500,000 miles of 
rural highways in the United States are brought up 
to the standard of efficiency comparable to the ex- 
tended use of the roadbeds. 


In ‘all these situations during the transition period 
when the short-haul traffic to and from the farming cen- 
ters is being transferred from the local freight trains 
of the railroads to the motor trucks the cost to the rail- 
roads is excessive, because they are not able to reduce 
materially the expense of operating the freight stations 
and the local freight trains. 


Railroads Operate Trucks ; 


To meet the situation some railroads are operating 
gasoline motor vehicles on the tracks of branch lines 
where traffic is insufficient to support the use of steam 
locomotives. 

An analysis of the motor trucks now operating to, 
from and within Indianapolis in the distribution, cartage, 
transfer and transport service follows: 


Trucks used in distribution of milk, groceries, laundries, 
WOMEN OOS 4 ona nb oa ce ahi dian exces caddueaues 500 
Trucks used in delivery of coal arid ice ................. 250 
Trucks used in freight transfer, baggage and express...: 550 
Trucks used in delivery of sand, gravel and building ma- 





WUE id ide cdientstied iA thee dea S08 250 
Trucks used in manufacturing and building industry..... 175 
Trucks used in cartage delivery and distribution of veg- 

etaisien and FrGik MROGIIIE bo 66 « wcdinic canvuwdweetcacews 85 
Trucks used in transfer of household goods ............. 112 
Trucks used in intercity and rural motor express........ 160 
Trucks operating in and out of city in transporting live 

SUIGM 6 cc cwabaweneie cw ha eak es SO He Fee Te 250 

ROC ise hence san adele Bhan t daw aneiwdtwanewesediawall 2,282 


There is a type of service that the motor truck is ren- 
dering the farmer which, in many cases, may be found 
feasible. This is known as the co-operative farm truck. 
These trucks, like the rural motor express, are designed 
to serve small farmers. Perhaps it would be better to 
relate the experiences of a co-operative farm-truck asso- 
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ciation in order to explain the workings of such an 
organization. The company in question is known as the 
Farmers’ Co-operative Co. of Harford County (Md.) 
Incorporated. 

In this county the association was incorporated with a 
capitalization of $5,000. Two hundred shares of stock 
were sold at a par value of $25 per share. Each member 
was required to buy at least one share of stock, but was 
limited in his stock purchase to 20 shares. A 4-ton truck, 
which was operated between Bel Air and Churchville, 
Md., carried milk, cream and other farm produce to the 
city, and foodstuffs, feeds, salts, machinery and supplies 
in general on the return trip. The association pays its 
members for all goods lost or destroyed. Where the 
shipper desires insurance against loss, the charge for 
hauling cream is 4 cents a gallon, while, if the farmer 
is willing to assume the risk, the same charge is made 
for hauling cream as for milk. The members who live 
along the route have constructed loading platforms at 
the same height as the floor of the trucks at their front 
gates. This facilitates the transfer of freight from the 
farm platform to the motor vehicle. 


Assisting Sales 


This co-operative club is of further assistance to its 
members in both the purchase and sale of produce and 
supplies. Members notify the secretary of their needs, 
and as soon as a sufficient number of orders are on hand 
he buys at wholesale in large amounts in Baltimore. He 
thereby reduces the cost of the article to the farmer. 
(Farmers’ Bulletin 1032, Department of Agriculture.) 

Certain sections of the country are particularly favor- 
able to the establishment of long-distance motor routes 
through the fact that there is only a limited steam-rail- 
road development. 

In the matter of claims for damage to or loss of ship- 
ments, the information is necessarily incomplete. The 
organized trucking companies in some cases require the 
owner of the property to insure his own goods, and in 
some instances give no bill of lading other than a simple 
receipt. Some operators give no receipt at all, but in the 
development of trucking service it is coming to be recog- 
nized that the responsibility must be assumed through 
the issuance of a proper form of bill of lading and by 
satisfactory insurance policies. 


Consolidated rural schools have been made pos- 
sible in many communities through the use of the 
motor bus, which is now carrying the farmers’ chil- 
dren to 12,000 schools of this type, operated on 
regular schedules, picking up the children and tak- 
ing them to the school and subsequently distributing 
them from the school to the houses. 

Another influence which follows in the wake of 
improved highways is the ability of the farmer to 
hold his products on the farm for a longer time. 
Where highways are unimproved the farmer must 
move his produce when the roads are good, which is 
generally at the season when prices are lowest. Im- 
proved highways thus make not only for a broader 
market but for a more stabilized one. 


The uneconomic method of. highway improvement, 
until recently in vogue, is being superseded. On No- 
vember 9, 1921, the President approved an appropriation 
made by Congress for Federal aid defined system, con- 
sisting of not to exceed 7 per cent of the total to roads 
which limits expenditure on Federal-aided roads to a 
well-existing road mileage. This will constitute a frame- 
work upon which to build a much greater system, even- 
tuating in the improvement of our whole mileage. (Fed- 
eral aid act, 1916, as amended 1919 and 1921.) 


Surveys made by railroads in eastern territory indi- 
cate that the use of the motor truck thrives in propor- 
tion to the extent of good roads. Motor trucks can not 
be successfully operated over rough or muddy highways. 

It would not be out of place to say that the farmer is 
as much interested in the location and direction of the 
reads for which he is paying as he is in the type of road. 

First and foremost the road should bring into connec- 
tion with the railroad as much territory as possible, and 
this can only. be done economically when the situation is 
carefully studied in advance. 

If the highway is to be built primarily for passenger 
vehicles a route which traverses the most beautiful sec- 
tions and connects the communities most directly will 
find most favor with the tourists and the dwellers in the 
cities and towns; but the farmers who want to market 
their products in bad weather as well as good, who pro- 
duce a surplus beyond the demand of their own families 
and immediate neighborhood, will ask that the highways 
be laid out so as to give them access to all markets, and 
this should not be done by paralleling the main railroads 
but by building and maintaining the feeder roads from 
the main roads and from the railroad. 

Another factor has been the lack of adequate main- 
tenance for the highways already in use. The enormous 
spread of our highway traffic in a few years, coupled with 
abnormal conditions during the war, has prevented our 
highway authorities from adopting and carrying ade- 
quate maintenance. 


Six Recommendations 


The rapid evolution of highway transportation has 
brought with it new problems. From a study of the 
above conditions, as supported by the detailed facts and 
figures accompanying this report, the following recom- 
mendations are made in order that agriculture may be 
provided with a complete rational system of highways 
at the earliest possible moment and may receive the 
benefit of the reduction in highway transportation costs 
#s soon as possible. It is recommended: 

(a) That the program of Federal aid and supervision 
be continued. 

(b) That the program of highway construction and 
maintenance by States and counties be continued under 
the direction of qualified experts with particular refer- 
ence to the construction and maintenance of farm-to- 
market roads. 

(c) That the program of appropriations for research 
into methods of road construction and maintenance, 
density, character and effect of traffic be continued, and 
regulation of traffic and highway construction based 
upon the facts ascertained by such research. 

(d) Since poor highways not only increase the cost 
of transportation of commodities from farm to market, 
but also affect the comfort of the farmer and prevent 
him and his family from a full enjoyment of communi- 
cation with his neighbors, all highways wherever possible 
should be improved and adequately maintained. 

(e) Highway design, construction and maintenance is 
a science and should be in the hands of trained engineers 
and investigators. 

(f) That the several States co-operate in effecting a 
uniform basis for taxing motor trucks and other motor 
vehicles which will fairly represent the reasonable pro- 
portion of the cost of highway construction and main- 
tenance chargeable to such vehicles. 

(g) The question of relationship between railways, 
waterways and highways should be subject to a rigid 
analysis in order to determine the economic value of each, 
and all three should be tied together in as close coérdina- 
tion as possible. 
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Employee Stock Ownership Has Limited 
Value in Securing Labor Interest 


Stock ownership does not carry with it a sense of responsibility as great 
as that which comes with works councils, since the visibility of participa- 
tion is greater in the second case. Common ownership, moreover, does not 
necessarily bring with it agreement in ideas and in common purposes. 


By Harry Tipper 


curing interest in the organization on the part of 

the employees has been participation in the stock 
of the company by means of plans for financing and other 
plans, in some cases involving the payment of part of 
the money value of the stock; in cther cases, a gift of a 
certain amount of stock. The object of these plans, in 
general, is to make it easy for the employees to become 
stockholders; to encourage the ownership of stock by 
the individual; to provide a reasonable security for the 
installments paid upon the stock, and by spreading the 
ownership of the business among the employees to in- 
crease the solidity of the organization. 

There are in the United States, at the present time, 
approximately one hundred corporations who have ar- 
ranged for stock participation among the employees by 
carefully worked out plans in this direction. These con- 
cerns vary in size from the U. S. Steel Corporation to 
small organizations. The value of the plans cannot be 
thoroughly determined at the present. There is no vis- 
ible connection between such plans per se and the satis- 
faction of the labor unrest that is constantly developing. 
For the individual employee,'these plans of stock par- 
ticipation are of value, provided they are so arranged 
that the capital savings of the employee are reasonably 
legal and the installments are safeguarded until the com- 
pletion of the payments. In the organization they are of 
value in reducing to some extent the turnover, and in en- 
couraging that percentage of the workers who are nat- 
urally inclined to steady development in the organiza- 
tion so that a nucleus, or skeleton, may be preserved un- 
der all conditions for its effect upon the whole group. 


O' of the methods adopted for the purpose of se- 


However, the ownership of stock in a concern does 
not carry with it a large sense of responsibility un- 
less the group is sufficiently small to enforce that 
sense of responsibility by virtue of the necessities of 
ownership. Where the participation represents a 
small amount, which is a very slight fraction in the 
actual total responsibility of ownership belonging to 
that concern, this ownership has very little weight in 
comparison with the occupational solidity, and the 
more immediate common interests naturally evolved 
between members of the same occupation in the 
same locality or between people who live in the same 
social strata or under the same social conditions. 


It is to be noted that these stock participation plans 
have not grown in accordance with the growth of Works 
Committee, Conference, and House and Senate plans for 
unifying the individual factory organization, and it is 
not likely that they would grow to the same degree be- 


cause of their smaller immediate effect upon the situa- 
tion. In comparison with the ownership of stock in a 
concern, an actual participation in the discussion of con- 
ditions surrounding the work, the character of wage de- 
mands, wage rates, hours of labor, and other matters, 
are of more visible importance. From the standpoint of 
stability, ownership of homes and other community obli- 
gations of a definite stabilized character are of more im- 
portance than the ownership of stock in a concern. 

This does not mean that stock participation plans are 
of no importance. They have a very definite value in 
common with their importance in introducing a greater 
degree of organization stability and encouraging the con- 
servative workers to a greater and a firmer interest in 
maintaining his future with the individual concern. By 
themselves they will not effectuate organization stability 
and the ownership of stock will not be capable of elimi- 
nating the unrest within any occupational group without 
other organization elements entering into the plan. 


Common ownership does not bring, by any means, 
agreement in ideas and understanding of common 
purposes, nor a sense of obligation or responsibility 
for the common development. Ordinarily, our sense of 
personal responsibility does not extend very far. It 
is confined to the few visible interests of life and 
these are the most immediate to our surroundings. 


For instance, the sense of common responsibility 
among taxpayers within a community is not as strong 
as the sense of common interest among the property own- 
ers of a single street, or the demands of a single class 
in that community. Similarly, in industrial organiza- 
tions, the sense of responsibility in the average worker 
is confined to his occupational group, his immediate de- 
partment, or his immediate work. This is not particu- 
larly enlarged by the fact that he gets a share or two of 
the stock of the concern. All other things being equal, 
the ownership of the stock has stabilized his operations 
and prevents him from leaving so readily, but, in the face 
of any actual grievance or any actual necessity of his 
cecupational group, the ownership of stock will be of 
little value in affecting his opinions or considerations. 
It is the visible participation in the interests of the con- 
cern, as they affect the worker, which is of most impor- 
tance to him, and which is most likely to build up a sense 


‘of responsibility, a loyalty and an agreement within the 


organization. As these things are effectuated, the com- 
mon ownership arising out of participation among all 
sections of the company’s employees will strengthen the 
agreement, increase the loyalty, and enlarge the sense of 
participation in the company’s affairs. 
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Torque Characteristics 


URING the past few years we have heard a good 
deal about engines with flat torque curves, and 
the impression has been formed by many that con- 
stant torque irrespective of speed is the ideal per- 
formance for a vehicle motor. The point which it is 
perhaps intended to bring out when claims of this 
nature are made is that the torque is maintained at 
high engine speed, and that, consequently, the engine 
affords the advantages due to high speed of operation. 
Evidently, however, the torque curve of a high speed 
engine need no more be flat than that of a low-speed 
engine. Flatness of a characteristic curve, moreover, 
is not a very good criterion of the qualities of an 
engine, as the scales of the two quantities plotted—in 
this case the torque and the speed—are not fixed, and 
the form of the curve can be changed a great deal by 
changing the scales used for the two quantities. 
From another point of view a flat torque curve is 
a rather undesirable quality, as it shows that the 
engine has very little inherent self-regulation. Sup- 





pose the engine to be operating at a certain speed un- 
der a certain load, and that for any reason the load 
then increases. An ordinary engine with the usual 
humped torque curve, which is operating at a speed 
beyond that of maximum torque, will drop to a slight- 
ly lower speed, at which the torque developed is 
sufficiently greater to equal the increased load. Now, 
if the torque curve were absolutely flat, a drop 
in speed would not result in any increase in 
torque, and the least increase in load would stop 
the engine—unless the throttle was immediately 
opened further. It might be objected that the torque 
curve to which reference is made when using the de- 
scription “flat” is the full-throttle torque curve; but 
it is obvious that the torque curves obtained with the 
throttle nearly fully open must be of substantially 
the same form as the full-throttle torque curve, and 
that, in consequence, but little increase in torque 
could be gained from a decrease in speed. Therefore, 
with such an engine, if the load was subject to fluctua- 
tions, it would be necessary to constantly manipulate 
the throttle in order to prevent stalling the engine. 





Quotas and Cars 


HERE is a belief, among dealers at least, that 

manufacturers have forced cars on dealers dur- 
ing the last twelve months. As in most controversies, 
this one has two sides, but it is doubtless true that 
this condition did hold in many instances. 

In considering the various methods used to estab- 
lish quota, it is interesting. to discuss along with it the 
extent to which dealers are forced to abide by the 
quota set. Some factories have a clause in their con- 
tract which provides that the dealer may cancel his 
next month’s quota on or before the 15th of the month 
preceding. Strangely enough the companies which 
have this liberal provision in their contract are those 
which use the most scientific and accurate means of 
establishing quota in the first place. In other words, 
the quota established is a rather accurate measure of 
what the dealer’s territory may reasonably be ex- 
pected to absorb during the given period under the 
given conditions. 





Research Means Progress 


ESEARCH points the way to progress. It de- 

termines what the standard practice of to-mor- 

row shall be. It is an attempt to transport certain 

data from the unknown to the known. It is an in- 
vestment for future prosperity. 

The automotive manufacturers have many prob- 
lems confronting them, many cf which call for re- 
search activity. Much has already been done along 
various lines. The Research Number of AUTOMOTIVE 
INDUSTRIES, to be published June 8, will summarize 
the research activities being carried on throughout the 
industry. The complete success of this new undertak- 
ing is already assured by the hearty and extensive co- 
operation which is being given by general executives, 
engineers and sales managers of the various automo- 
tive concerns, as well as by government and other 
laboratories. 
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Looking Ahead 


ETTER business is here to stay. This is the inevitable conclusion of a survey of 
B current economic conditions as they affect the automotive industry. Looking for- 

ward to the next sixty days, certain qualifications of the definition of “better” 
need to be made, but these will not alter the fundamental trend indicated in the preced- 
ing statement. 


There has been a general increase in employment throughout industry during 
the past three months. This has been coupled with a decrease in the cost of living 
as compiled by the Bureau of Labor Statistics ranging from 2.3 per cent in Los 
Angeles and New Orleans to 5.8 per cent in Cleveland. Wages in general have de- 
creased 17 per cent below the war-time peak. 

The marked increase in iron and steel production continued through April, al- 
though “the situation in steel has changed so rapidly in favor of sellers,” according 
to The Iron Age, “that in view of possible effects of the coal strike and the large 
volume of March sales some manufacturers are more cautious about looking head.” 
Steel production is cnly about 10 per cent below normal, while pig iron production 
is about 30 per cent below. 

Building activity is marked in all sections and has resulted in a distinct advance 
in lumber activity. Textiles do not appear favorably and constitute the only major 
industry that is not showing some evidences of real upward progress. Cotton con- 
sumption by textile mills, however, was 80,000 bales larger in March, 1922, than in 
March, 1921. 

There was a steady rise in prices in the chief commodity markets during April 
until the last week, when there was a very slight falling off in coffee, corn and 
wheat. In every case a rise in price, however, was recorded for the month. 

Conditions in the leather trade are not favorable, while tobacco production has 
continued to decline since August, 1921. 

The chief feature of the foreign situation is the stability exhibited by most of 
the exchanges despite the unsettling influences of the Genoa conference. Sterling 
exchange advanced steadily during the month of April, as did marks, and francs. 
South American exchanges generally showed very slight fluctuations, advances be- 
ing more common than decreases. 

The increasing stability of foreign exchanges is reflected in the automotive ex- 
port figures for March which show a 50 per cent increase in passenger car exports 
over February. Trucks were about 20 per cent better than February, while tires 
jumped 90 per cent. In each case these figures were considerably better than those 
of March, 1921, with the exception of truck exports, which fell off slightly as com- 
pared with a year ago. 

A geographical survey of buying conditions shows an irregular, but improving 
trend throughout the country. Buying progress exhibits the same general charac- 
teristics, however, as are reflected in a study of industrial activities. The basic 
trend is upward but there are numerous specific exceptions. 


The automotive industry has taken a sharp and continued upward rise since the be- 
ginning of the year. 

American industry as a whole shows a definite turn for the better during the last four 
months, but has not jumped ahead with the rapidity that has characterized the automo- 
tive industry. 

Industrial activity as a whole will eventually have to catch up with the rise of the 
automotive curve. Consequently, a slowing up in automotive production is likely to be 
necessary within 45 or 60 days. This slowing up will not be in the nature of a depres- 
sion. It will probably mean operations for two or three months averaging about the same 
as operations during the month of March—which was a good month for the industry. 

April was one of the largest production months in the history of the industry. There 
is every indication that May will at least equal the April activities. 

Correlating the trend in automotive activity, however, with that of other industries, 
the necessity for a slight slowing up becomes apparent, that industry as a whole may 
catch up. 

The present return to better business, however, is based upon a solid economic foun- 
dation. There is no slump coming. Profitable business for automotive manufacturers is 


here to stay. 
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Carload Shipments 
Largest in History 


Industry Operating Near Capacity 
—Slowed Up by Parts 
Shortage 


By JAMES DALTON 

NEW YORK, May 2—Production 
of motor vehicles in April closely ap- 
proached a record if it did not actual- 
ly establish one. It may be found 
when the figures are compiled, that 
more passenger cars and trucks were 
produced than in any single month 
in the history of the industry. It is 
certain that the record for carload 
shipments was broken. The highest 
carload shipment figure ever re- 
corded in one month was 29,236. 
The revised total for March was 
27,380 and April is estimated at 30,- 
200. Whether a new mark is set will 
depend upon the number of cars 
made by factories not reporting. 

The only possible deduction from 
these production figures is that the 
automotive industry is running at 
capacity. For that reason any, ma- 
terial increase in production will be 
impossible this month. It can be 
stated definitely, however, that May 
will be as good as April. Predictions 
beyond that point would be hazardous 
but it would be surprising if there 
were not a seasonal decline in the 
third quarter. Nothing like a slump 
is probable and it is not likely that 
production or sales will fall below the 
level of March, which was an exceed- 
ingly good month. 


Manufacturers Conservative 


Although the industry has been 
restored to normal and even to capaci- 
ty, manufacturers are not plunging. 
They are holding their output closely 
to an actual order basis and none of 
them are placing commitments for 
more than sixty days in advance and 
few of them for more than thirty 
days. The inevitable result, with 
operations at their present level, is 
that there is a temporary shortage of 
certain essential parts, particularly 
for assembled cars. 

As a consequence most manufactur- 
ers have stock chasers on the road 
trying to speed up shipments, many 
small units are being shipped by ex- 
press and orders are being placed by 
telegraph. 
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April Production Close to Record 
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a new mark, 


APRIL OUTPUT IS ESTIMATED AT 213,000; 
FINAL FIGURES MAY ESTABLISH HIGH MARK 


NEW YORK, May 3—Production of passenger cars and trucks in April by all manu- 
facturers is estimated at 213,000. This closely approaches a record for the automotive 
industry and when the final figures are compiled it may be found that last month set 
It is certain that it has been exceeded only once or twice. 
shipments last month, which are estimated at 30,200, established a new level. 
closest approach to it was in March, 1920, when the figures were 29,236. 
duction ran 35 per cent ahead of April, 1921, and 24 per cent above March of this year, 
when the total was 173,242, of which 19,422 were, trucks. 
220,000 cars and trucks in March, 1920. The factory shipment figures for the first four 
months of 1920, 1921 and 1922 follow: 


-—————-Carloads 


Carload 
The 
April pro- 


The record production was 





la 


1920 1921 1922 1920 
January.. 20,057 6,485 15,241. 29,283 
February. 25,505 9,986 19,600 43,719 
March.... 29,236 16,287 27,380 57,273 
Aegril....... 17,147 20,187 30,200 64,634 





Factory shipments for the other months of 1920 and 1921 follow: 
7——Carloads——_, 


1920 1921 
ee er eae ae 21,977 18,608 
UID Sg ok ie ao ek ints er 22,516 20,269 
MN occnacka ean denn aes 23,082 19,470 
En ee ere ee 23,386 20,350 
OE 66505 snscxsen 20,804 20,150 
I. a su nwikena eeecewen 17,209 17,323 
oo, OTe CLEC ETE 13,253 14,061 
PR kee bien chen k xe 11,802 12,100 





Driveaways———_, cr Boat ~ 
1921 1922 1920 1921 1922 
3,185 7,397 ee 93 154 
7,507 9,950 ase 99 169 
9,939 15,800 Creer 75 264 
14,197 22,500 Cine 1,619 3,200 
-~Driveaways—, 7-7 Boat _, 
1920 1921 1920 1921 
74,286 15,193 shes 2,381 
60,746 18,834 8,350 3,947 
52,342 15,320 8,702 3,725 
34,060 14,290 7,095 3,565 
24,431 13,550 5,469 3,580 
14,127 11,257 2,519 2,300 
9,497 10,509 659 1,385 
6,469 7,500 89 134 








The shortage of bodies and axles is 
particularly acute. Difficulty in ob- 
taining bodies is making it necessary 
for dealers representing some com- 
panies to defer deliveries of closed 
cars. 

The recovery in the parts branch of 
the industry has been almost as rapid 
as in the passenger car field. Sales of 
parts and accessory manufacturers 
for March were the largest in more 
than 18 months and ran about 30 per 
cent ahead of February. April will 
show a further substantial gain. 

Truck plants are booming ahead 
and one of the most encouraging signs 
of continued good demand is found in 

(Continued on page 989) 


G. M. Common Stockholders 
Totaled 50,591 on April 7 


NEW YORK, May 2—Notwithstand- 
ing the suspension of dividends on the 
common stock of the General Motors 
Corp., the number of common stock- 
holders of record on April 7 was 50,591 
as compared with 48,348 at the close of 
the first quarter of 1922 and 44,640 at 
the close of the last quarter of 1921. 

Strangely enough there was a slight 
shrinkage in the number of holders in 
other classes upon which no dividends 
have been passed. The total of stock- 
holders at the close of the second quar- 
ter was ‘72,665 against 70,504 at the 
close of the first quarter. 





New Process Gear Co. 
Earns Monthly Profit 


SYRACUSE, May 3—According to the 
report of the receivers for the New 
Process Gear Co., a subsidiary of the Wil- 
lys Corp., the plant has earned a net 
profit of $20,000 a month for four months. 
The payroll was reduced 50 per cent with- 
out apparent effect on sales or produc- 
tion, according to the report, which cov- 
ers the period from Nov. 30 to April 1. 

The local plant is in the hands of a 
receiver as a result of action against 
the parent company. 


January Best Month 


The report shows that January was 
the best month at the local plant, which 
is now working some departments on 
night shifts in order to meet the pro- 
duction schedule of gears and parts for 
the new Star car. Sales during the 
period of receivership aggregated $600,- 
000. During January the sale of differ- 
entials was 13 per cent of the total sales 
Several months previous to this there 
had been no profits on these parts. 

Merchandise inventory has been re- 
duced, the report says. The total assets 
of the corporation for March are fixed 
at $3,944,096; which includes $203,513, 
cash in banks; $400,869, accounts receiv- 
able; inventories, $706,153; fixed assets, 
land buildings, equipment, etc., $2,388,- 
184. 

A reduction in the sales costs is also 
reported by the receivers. 
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Factories Striving 
to Meet Demands 


Schedules Will Be Increased — 
Parts Being Received in 
Greater Volume 


DETROIT, May 1—May will be the 
biggest production month the Detroit 
district has ever known, according to 
the present outlook. Orders now on 
hand in most plants far exceed the pos- 
sible output for the month, and new 
orders are coming in every day. Extra 
shifts will be resorted to in all plants 
to keep production to its highest pos- 
sible point. In the meanwhile shipments 
will be apportioned throughout the sales 
territory. 

In an effort to bring the April ship- 
ments as high as possible and to cut 
down the number of orders that would 
have to be carried over into May, many 
of the plants worked Sunday. Although 
night work and overtime has been gen- 
eral in the past 30 days, this was the 
first taste of Sunday work. 

Skilled help is very scarce, a situation 
that is now extending to unskilled labor. 
Many striking miners, however, are com- 
ing into the territory and being given 
places in the automotive factories. 

April shipments without the handicap 
of material shortages would have reached 
record proportions in most factories. 
Despite handicaps, however, many fac- 
tories have realized the highest April 
production ever known, Contracts on 
hand for cars assure heavy production 
throughout the year. Material shortages 
rapidly are being overcome and should 
not seriously affect the May output. 


Shortage of Materials in April 


DETROIT, May 2—Two causes kept 
April from being the biggest month the 
factories in the Detroit district have ever 
known. The first and most important of 
these was the shortage of material, and 
the second was the thirty-day month. 
May, with its extra day and an im- 
proved situation in the supply markets, 
promises to set a new mark. Factories 
held up in April are already getting parts 
in increased volume, and improvement 
in this direction promises to hold up 
steadily from this time on. Shortages 
have not been confined to any particular 
part, although the body situation and 
castings presented the most serious ob- 
stacles. Aside from these, every factory 
seemed to run short on something dif- 
ferent, such small fittings as bolts and 
nuts even having a part. 

To aggravate the body situation for 
the moment, the Fisher Body Corp. ran 
into its inventory period at the end of 
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Good Business for Rest of Year Assured 
Because of Better Feeling Existing 


By PERCY OWEN, 
President of the Liberty Motor Car Co. 


Detroit, May 2. 
HERE is a happy medium between hand-to-mouth buying and the manner 
of buying that was in vogue in the automotive industry two years ago. 
‘. In that medium rests the future prosperity and successful growth of the 
industry. 

Buying has come back with a rush after a long continued void. We must 
recognize that buying to-day is the buying following an almost total cessation 
over a period of months and for that reason is not normal. 

Good business is going to extend over the balance of the year, principally 
for the reason that people are feeling better, but it is unlikely that the tre- 
mendous spurt now on will be long continued. 

With the experience of two years ago manufacturers will keep their fac- 
tory stocks and commitments in such form as to be readily adjustable to meet 
changing conditions. Sixty to ninety day commitments should permit parts 
makers to make ample provision for the needs of their customers. If it would 
not sound socialistic I would brand speculation in materials as criminal as 
speculation in food-stuffs. 

Increases in the potential value of securities in the past six months have 
had an important part in creating better feeling among the buying public. 
In Liberty Bonds alone there has been a potential increase of a billion and a 
half. With this improvement in the value of holdings, even though not trans- 
formed into cash, there has been a decided increase in the buying tendency. 

Inéreased activity in the building trade has also had an important part 
in restoring general business. Many people think of building as something 
involving only lumber, but building, unlike any other activity, makes for in- 
creased business in almost every line. 

Beginning in July the farm harvests will start to come in, bringing just 
that much more newly created wealth into the market. The farmer has been 
working -hard making up for his losses and he will be in position to show large 
profits on his new crops. Land depreciation hit the farmer hard last year, 
and this together with crop losses kept him entirely out of the market. This 
fall, with his crops assured, the farmer should again take an important place 
in the buying market. 

Furthermore, the whole country is getting back to work, and work is the 
only way out of a depression period. By keeping steadily at our tasks and 
maintaining a conservative attitude in our expansion the industry soon will 





be in stronger position than ever before. 








April and was down over the week end, 
including Monday. Several car factories 
dependent on Fisher for their body sup- 
ply were compelled to close their final 
assembly departments, although work in 
other departments was kept up. This 
delay at the start of the month will re- 
quire overtime work at once to catch up 
with ordinary schedules. 

The Ford Motor Co. will fulfill its 
schedule of 101,164 cars for April and will 
build 120,000 in May. Tractor produc- 
tion will continue at 400 daily. Dodge 
Brothers continues on a schedule of 650 
ears daily. Maxwell, with a production 
of 250 to 300 daily in April, is aiming 
at the latter figure as the desired pro- 
duction mark for May. 

In the medium priced field, Studebaker, 
operating at 440 cars a day in April, will 
continue this rate, which represents 
forced capacity during May. Hudson and 
Essex, with a production figure of ap- 
proximately 250 daily in April, will in- 
crease this in May. 

Hupp production, approximating 160 
ears daily in April, will be increased in 

(Continued on page 989) 


High Taxes Disastrous 
Abroad, Bulletin Shows 


NEW YORK, May 1—The National 
Automobile Chamber of Commerce has 
sent out a bulletin recounting the disas- 
trous effect of high and discriminatory 
taxes on motor vehicles in certain for- 
eign countries. Nearly 25 per cent of 
the motor vehicles in Japan ceased to 
operate when the motor tax was raised 
by 50 per cent to 80 per cent throughout 
the Empire. 

It is asserted that the demoralization 
of the automotive industry in France 
is due directly to high taxes, notwith- 
standing the unusual advantage enjoyed 
by French manufacturers because of 
a 45 per cent import duty. The sit- 
uation in England is similar to that in 
France. 

In contrast to the situation in England, 
the policy of Canada is cited. Taxes de- 
rived from motor vehicles in the Domin- 
ion are used to maintain roads, and 
Canadian registration is now almost as 
large as that of England. 
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One Company Formed 


Of Hudson and Essex 


Sale of Common Stock Allows 
Participation of Public in 


Its Affairs 


DETROIT, April 29—Hudson Motor 
Car Co. and Essex Motors will be con- 
solidated in the new Hudson Motor Car 
Co. by the terms of the amended articles 
of incorporation filed with the Michigan 
Securities Commission this week, under 
which the company is incorporated on 
a basis of 1,200,000 shares of no par 
value common stock. 

Of this 1,200,000 total, 400,000 shares 
is being offered for public sale, this be- 
ing the first time that persons outside 
the original Hudson organization have 
had an opportunity to acquire an inter- 
est in the company. Subscriptions of this 
stock were taken at $20 a share, making 
the nominal capitalization of the com- 
pany $24,000,000. 


No Changes in Product 


President Roy D. Chapin said the sole 
intention in placing the company on its 
new basis was to permit the public to 
participate in its affairs. There will be 
no changes in product or organization, 
nor is it planned to extend or alter the 
present facilities of the company. The 
company is firmly intrenched in its pres- 
ent quarters with ample capacity for all 
requirements, he said. 

According to the application, the 1,200,- 
000 shares of no par stock were to be 
exchanged for the former stock of the 
Hudson Motor Car Co. and Essex Mo- 
tors. Former authorized stock of the 
Hudson company consisted of 250,000 
shares of common stock of $10 par value. 
Of this 200,100 shares are outstanding. 
The basis of exchange is 200,000 shares 
of Hudson Motor stock for 1,000,000 
shares of the no par value stock. The 
remaining 200,000 shares of no par value 
stock are to be exchanged for all the 
capital stock of the Essex company. 

The application states that present 
stockholders of the company have sold 
to a syndicate, headed by the Bankers 
Trust Co. of New York, 80,000 shares 
of the present stock of the company for 
$7,000,000. This stock, according to a 
contract made between the trust com- 
pany and officials of the company, is to 
be exchanged for 400,000 shares of no 
par value stock, which will be placed on 
the market by the trust company at an 
initial price of $20 a share. 


Assets Are $20,891,658 


The financial statement of the com- 
pany attached to the application shows 
total assets of the Hudson Motor Car 
Co. as $20,891,658. Included in this is 
cash of $4,102,330; land, $658,036; build- 
ings, $4,400,883, and machinery valued 
at $3,776,586. The outstanding stocks 
include 10,000 shares of $10 par value 
stock sold outright and 188,608 shares 
paid in stock dividends. 

The company has no funded debt of 
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any kind and has ample working capi- 
tal. It estimates its net earnings, dur- 
ing the coming year, will amount to 
$5,000,000, the equivalent of more than 
$4 a share on the new no par value 
stock. 


Shortage of Cars 


DETROIT, April 28—Hudson-Essex 
production for the first quarter of 1922 
was 182 per cent greater than for the 
same period last year, a factory state- 
ment declares. In spite of this heavy 
production there is a shortage of cars 
of both these makes throughout the coun- 
try, and demands of almost everyone of 
the company’s sixty-four distributors 
have been curtailed. 

Difficulty in obtaining bodies and in- 
ability to manufacture engines in the 
quantities required’ were the only fac- 
tors which kept that month from setting 
up the greatest shipment figure in Hud- 
son-Essex history. The company manu- 
factures its own engines. Its bodies are 
obtained from two of the largest body 
makers in the business. Both of these 
companies are working in extra shifts to 
meet the demand from Hudson-Essex and 
other Detroit companies. 

The company declares that the slogan 
that 1922 will be a record output year 
is almost certain to be justified. Before 
June 15 the entire total output for 1921 
will have been exceeded, and orders al- 
ready received mean that capacity pro- 
duction will be continued throughout th: 
year, 

Export orders are declared to be com- 
ing in in greater volume than at any 
time this year. By the early part of 
May, the Hudson-Essex 1921 export busi- 
ness will have been doubled. So great 
was the export demand when April closed 
that 20 per cent of the April orders had 
to be carried over to May. Shipments 
are being made to 50 different export 
points. 


“Flat as a Pancake,”’ Ford 


Plan for Branch Layouts 


DETROIT, May 2—F. H. Low, super- 
intendent of branches of the Ford Motor 
Co., speaking at a convention of the 
Society of Industrial Engineers here, 
said that the company was working on 
an ideal layout for future branches, and 
that while present branches were from 
one to 12 stories high, all future branches 
would be flat as a pancake. 

By adoption of a conveyor a mile and 
a quarter long, the Ford company, he 
said, had shortened the number of labor 
hours for assembling engines from six 
in 1913 to two hours and 10 minutes. A 
conveyor installed last year has allowed 
the company to do away with 150 trucks 
previously used to move castings and 
forgings, 

Other speakers at the convention con- 
nected with companies in the automotive 
industry were Fred M. Sawin of the Fed- 
eral Rubber Co., Cudahy, Wis.; Anthony 
Fritz of the Penberthy Injector Co., L. 
Moorehouse of the Detroit Pressed Steel 
Co. and Norval A. Hawkins of the Gen- 
eral Motors Corp. advisory staff. 
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Studebaker Enjoyed 
Profitable Quarter 
Netted $4,069,848 Against $2,- 


110,577 in Same Period Last 
Year—Sales Gain Big 





NEW YORK, May 1—The Studebaker 
Corp. for the first quarter of the year 
reports net profits of $4,069,848, com- 
pared to $2,110,577 in the corresponding 
quarter of last year. After payment of 
$171,500 on its preferred stock and $1,- 
050.000 on its common, a surplus re- 
mained of $2,848,348 for the quarter, in 
contrast to $889,077 in 1921. The direc- 
tors have declared the regular quarterly 
dividend of 1% per cent on common and 
preferred stock, payable June 1 to stock 
on record May 10. 

In his report A. R. Erskine, president 
of the corporation, states that produc- 
tion for the quarter was 26,665 cars, an 
increase of 143 per cent over the _ cor- 
responding period of 1921, and that net 
sales were 22,801 cars, an increase of 
96 per cent. 


Plant Additions Planned 


Reporting on conditions, Erskine says: 
Inventories March $1, amounting to 


$23,392,698, include over $7,000,000 surplus 
production of cars in the first quarter for 
spring business. These cars, plus 30,000 
scheduled for the second quarter production 
will make the current quarter a_ record 
breaker. We are unable to supply the de- 
mand despite the fact that our plants are 
in record production of better than 10,000 
cars a month. Firmly believing in the per- 
manency of our growth, the directors have 
authorized the expenditure of about $3,000,000 
for machinery, a new closed body plant, car 


storage and shipping building and a new 
electric power plant at South Bend. 

These additional facilities when com- 
pleted will permit, by Jan. 1, 1923, in- 
creased production of light sixes from 
200 to 300 cars a day. 

The consolidated balance sheet for the 
quarter shows net receivables, less re- 
serves, of $4,093,216, against $4,035,221 
on Dec. 31. 1921; inventories of $23,- 
392,698, against $22,209,885, and quick 
assets of $42,079,513 compared to $38,- 
974,732. 

Current accounts payable were $5,358,- 
659 contrasted to $3,492,414 on Dec. 31, 
1921, and reserves, dealers’ discounts and 
deposits, $705,762 against $1,306,446. 





Factory of Kelley Tire 
to Be Sold for $275,000 


NEW HAVEN, CONN., April 29—The 
plant and business of the Kelley Tire & 
Rubber Co. at West Haven is to be sold 
to the Armstrong Tire Co, of Garfield, 
N. J., under orders of Judge J. W. Banks 
in superior court here yesterday. 

The financial consideration involved is 
$225,000 in cash and $50,000 in preferred 
stock of new corporation to be organ- 
ized for operation of the West Haven 
factory. The court acted on the recom- 
mendation of the receivers for the Kel- 
ley Tire & Rubber Co. 
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Lincoln Motors Suit 
Based on 13 Counts 


In Memorandum, Government 
Charges 700 Per Cent Profit 
Made on War Contracts 


WASHINGTON, April 29—The Gov- 
ernment’s claim for $9,188,581 against 
the Lincoln Motor Co. will be based on 
thirteen counts, according to a memoran- 
dum prepared by the War Department 
and turned ever to the Department of 
Justice. 

It is charged in the memorandum that 
the company netted a total profit of $5,- 
265,000 after being reimbursed for its 
entire plant and that it made 700 per 
cent profit on its war contracts. 

Certain members of Congress have 
been furnished a copy of the memoran- 
dum, it is understood, and a copy of it 
was in the hands of Congressman Wood- 
ruff at the time he demanded action 
against the Lincoln company by the De- 
partment of Justice, threatening impeach- 
ment proceedings against Attorney Gen- 
eral Daugherty if the suit was not 
started at once. 


Says Net Profit Was $5,265,000 


Following are the thirteen charges: 

That the company collected a total of $45.- 
065,693.19 for its work, which was sufficient 
to reimburse it for the entire cost of its plant 
and leave a net profit of $5,265,000. 

That the profits of the company on its war 
contracts amounted to 700 per cent of the 
money invested by the company. 

That in 1918 Henry and Wilfred Leland 
each received salaries of $100,000: William 
T. Nash, secretary and treasurer, was paid 
$27,000, and that Leroy T. Williams received 
an annual salary of $27,000. 

That this was an increase of $50,000 for 
each of the two Lelands and $15,000 for Nash 
and Williams. 

That the company was unlawfully paid an 
unearned profit of $1,000,000 when its con- 
tract was cancelled, although the Government 
had retained the right to cancel the contracts 
under certain conditions. 

That the company erected the finest auto- 
mobile factory in the United States at Gov- 
ernment expense, without the Government 
being consulted or advised with in any man- 
ner as to the character or cost of the build- 
ings. The buildings which the Government 
paid for included a $500,000 office building 
and a $170,000 restaurant. 

That between January, 1920, and Novem- 
ber, 1921, the company lost assets worth 
$20,000,000 and was placed in the hands of 
a receiver. 


Claims Paid Without Audit 


That the Government reimbursed the com- 
pany for plant and production costs without 
an audit being made to establish the accur- 
acy of the claim. 

That although the original contract pro- 
vided that the company was to be amortized 
at the rate of 40 per cent upon the actual cost 
of its plant, the contract was later modified 


to provide that the amortization should be at 
the rate of 55 per cent. 
That the Government paid amortization 


amounting to $363,534.60 on 52 acres of land 
bought by the company at a total cost of 
$680,972, in spite of the fact that the land 
was worth approximately $1,000,000. Of the 


52 acres only 18 were actually used by the 
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company for manufacturing purposes. 

That amortization amounting to $257,000 
was paid on a separate plant located on 
Holden Avenue in Detroit, which was owned 
by the Lelands before they began work for 
the Government. 


That as the Government had completed and 
paid a handsome profit on all but 28 per cent 
of the work the Government had contracted 
for, the company was only entitled to amor- 
tization upon 28 per cent of the cost of its 
plant, instead upon the total cost of $8,700,000. 

That the contracts with the Government 
which provided for a profit of $625 on each 
completed Liberty motor were unlawfully 
charged so that the company received a flat 
price of $4,000 per motor, or a net profit of 
$1,276 each. 





Racine Tire Creditors 
Agree on Reorganization 


RACINE, WIS., May 1—The defunct 
Racine Auto Tire Co. has been granted 
a period of redemption until Oct. 1 in 
which to pay $90,000 due on a land con- 
tract for $225,000 with the J. I. Case 
T. M. Co., covering the real estate and 
buildings comprising its plant. The ex- 
tension was ordered by the fourth after 
Harold Smith, trustee of the tire com- 
pany, stated that creditors have practi- 
cally agreed on a plan of reorganization 
by contributing toward working capital 
and accepting gold notes in payment of 
claims. 

The Case company instituted foreclos- 
ure proceedings on the land contract and 
asked forfeiture of a!l payments, but ac- 
cepted the court order for an extension. 
The tire company invested more than 
$100,000 in improving the building and 
erecting additions, making the plant 
worth at present about $328,000, includ- 
ing realestate. It has paid the Case com- 
pany in installments a total of $135,000 
in cash plus interest, leaving a balance of 
$90,000 principal and $7,243 interest due, 
which is now made payable Oct 1. By 
that time it is expected the industry will 
be rehabilitated and able to meet the ob- 
ligation in full. 


Bethlehem Creditors 
Will Not Oppose Sale 


NEW YORK, May 2—Merchandise 
creditors of the Bethlehem Motors Corp. 
have virtually decided not to interpose 
any opposition to the sale of the plant 
to a syndicate represented by Arthur T. 
Murray, the former president, and How- 
ard B. Hall, former vice-president. Their 
bid was $550,000. 

It is understood that Murray and Hall 
will be backed in a reorganization of the 
company by banking interests which 
stood behind the original corporation. 
They assert positively that Martin Kern, 
the original organizer, will have no con- 
nection whatever with the corporation 
in future. Production of trucks will be 
resumed as soon as the sale is confirmed 
early this month. 





ROLLS- ROYCE REPORTS PROFIT 


LONDON, April 26 (by mail)—Rolls- 
Royce made a profit of £107,326 last year, 
and a dividend of 8 per cent will be paid. 


National Creditors 


Get Plan for Merger 


Asked to Accept Stock in Asso- 
ciated Motor Industries in 
Part Payment 


INDIANAPOLIS, May 1—The Na- 
tional Motor Car & Vehicle Corp. has 
sent telegrams to its creditors asking 
their consent to a plan for the absorption 
of its assets by the Associated Motor 
Industries, Inc. Creditors are asked to 
accept 10 per cent in cash, 25 per cent 
m one-year notes, 15 per cent in bonds 
and 50 per cent in preferred stock of 
Associated Motor Industries. 

The telegram states that Associated 
Motor Industries has ample working capi- 
tal with $15,000,000 in current assets 
and only $1,500,000 in current liabilities. 
Its fixed assets are estimated at $10,000,- 
000, which have been used as security 
for $6,000,000 in ten-year bonds. The 
National company states that banks rep- 
resenting three-fifths of the unsecured 
credit claims have assented to this plan. 

It is understood that Will I. Ohmer, 
president of the Recording & Computing 
Machines Co. of Dayton, Ohio, will be 
chairman of the board of Associated Mo- 
tors and that he is in active charge of all 
the negotiations now in progress. Present 
plans are to locate the general offices 
at Dayton. Eleven companies are now 
included in the consolidation plans, but i+ 
is expected others may come in. 





Ford Making Batteries 
on Limited Scale Only 


DETROIT, April 28—Ford Motor Co. 
has started the manufacture of batteries 
on a scale which will permit it to equip 
a certain proportion of its cars and 
trucks with batteries of its own con- 
struction. Officials declare that the 
manufacture of batteries is in the na- 
ture of a test and that it is not the in- 
tention, at least for the present, to manu- 
facturing all batteries for the company’s 
requirements. 

Location of the battery division is in 
the Highland Park plant, which also 
houses other experimental divisions, not- 
ably a section which is now producing 
glass for windshields for Ford cars. The 
battery is said to follow customary prac- 
tices and to be of about the same general 
character as the batteries which have 
been used as standard equipment on Ford 
cars. 





WILL ADDRESS SERVICE HEADS 


NEW YORK, May 1—Edward S. Jor- 
dan, president of the Jordan Motor Co., 
and O. E. Hunt, chief engineer of the 
Chevrolet Motor Co., will be the speak- 
ers at the convention of factory service’ 
managers, to be held in Detroit May 16 
and 17. The subjects to be covered in 
the .addresses and the topics for discus- 
sion have not yet been announced by the 
N. A. C. C., which is conducting the 
convention. 
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Seeks U.S. Chamber 
Aid in Legislation 


N. A. C. C. Drafts Resolutions for 
Support on Graham Bill, Tax 


and Road Questions 


WASHINGTON, April 29—An appeal 
will be made by the National Automo- 
bile Chamber of Commerce for the sup- 
port of the Chamber of Commerce of 
the United States at the tenth annual 
meeting of this body here May 16 in ob- 
taining action on the so-called Graham 
resolution and for relief from unjust 
excise taxes. The N, A. C. C. has pre- 
pared several resolutions on which action 
will be requested, in order that all busi- 
ness organizations belonging to the 
United States Chamber of Commerce 
may support these measures. 

Support of plans for development of 
highways will also be asked of the con- 
vention. The following resolution will 
be submitted with the request for its 
adoption: 


Urge Highway Transport Study 


Highway transport has become an integral 
part of the transportation system of the 
United States, Its full development is essential 
to supplement and to extend the facilities 
afforded by rail and water communication. 
Artificial restrictions imposed without proper 
understanding of the economic facts under- 
lying highway transport are unwise and can 
only tend to decrease the efficiency of the car- 
rier and so impair its service to the public. 
Improperly constructed or maintained high- 
ways are equally injurious. 

Resolved, therefore, That supplementing the 
position already assumed by the Chamber of 
Commerce of the United States, we urge the 
continuance of research and economic studies 
into highway transport, as well as the con- 
tinuance of adequate highway building and 
maintenance programs by the several coun- 
ties, states and the nation. And we further 
recommend that regulation of vehicles using 
the highways shall be undertaken after a full 
consideration of the economic relations ke- 
tween highways and the vehicles traveling 
over them. 


As to the reimportation of surplus mo- 
for trucks and other articles originally 
sold to American Expeditionary Forces, 
the N. A. C. C. has submitted this reso- 
lution: 


Resolution on Reimportations 


Vast quantities of manufactured articles 
sent to Europe for the use of the American 
Expeditionary Force were sold at low cost to 
foreign governments after the armistice. 
Speculators have since purchased these mate- 
rials at a tithe of their former cost and are 
reimporting them to this country for sale in 
competition with American and foreign manu- 
facturers without even the necessity of pay- 
ing any tax upon them. Unfair competition 
is thus created and the good will of the manu- 
facturer is endangered since these goods, 
while unused, have frequently been exposed 
to the elements and otherwise impaired in 
value. 

The imposition of an ad valorem duty is 
recommended on such reimportations. 


The proposed resolution relating to 
taxes suggested for action of the conven- 
tion reads as follows: 
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Exports, Imports and Reimports of Automotive Products for 
March, 1922, and for Nine Months 
That Preceded 


s—————_ Month of March—_—___,, -———Nine Months Ending March——_, 
1921 1922 1921 1922 
: No. Value No. Value No. é 
Automobiles, includ- " — oe bitte 
ing chassis....... 2,629 $3,226,159 5,102 $4,443,608 93,627 $123,199,094 27,994 $24,949,837 
Electric trucks and 
passenger cars... .... ie 41 ee ee hws b77 112,851 


Motor trucks and 
buses, except 


ce a: eae 610 877,781 soma 
we £0 7 Gon...... Sere Salat 3566 
Over 1 and up to 

eS ere eae Roar 173 
Over 2) ton..... ceces aoa 51 
Total motor 

trucks and buses 

except electric... 610 877,781 590 


16,109 27,374,181 a2,727 2,851,223. 


184,797 b874 416,051 
248,865 .... aah b534. ss 746,600 
120,630 .... kode "100 244.572 
554,292 16,109 27,374,181 4,235 4,258,446 


PASSENGER CARS 


Passenger cars, ex- 

cept electric...... 2,019 $2,348,378 iGiiee 
Value up to $800 .... aera 2,573 
Value over $800 

and up to $2,000 .... owes 1,722 
Value over $2,000 .... Ree 166 
Total passenger 

cars, except 

| 2,019 2,348,378 4,471 


3,831,432 77,518 


77,518 $95,824,913 13,708 $12,164,579 


1,426,837 b5,793 3,076,716 
1,902,007 .... oe. b3.822 4,175,464 
502,588 .... ted b359 «1,161,781 


95,824,913 23.682 20,578,540 


PARTS, ETC, 


Parts, except 

engines and tires .... 3,098,535%*13,589,527 3,596,539 58,797 
Accessories parts ; a sansinsinniai 

eR ees . 605, 
MORES ge 758 217,726 1,545,902 604,732 

house motor 

trucks .......... 22 24,690 19 30,651 453 272,976 94 118,537 
WMANBTS. 6 osni0cine'00.0 « Sage ee 125 51,455 rae Ree 184 91,688 
Airplanes ......... 1 15,000 23 19,850 54 401,955 42 146,015 

Parts of airplanes, ; 

except engines 
and tires...... ie 10,921 *3,395 3,230 pues 143,444 ene 71,334 

' BICYCLES, ETC. 
Bicycles and _ tri- 

ee Rae 122,921 613 8,970 snes 3,229,682 maa 438,472 
Motorcycles ....... 859 291,599 1,573 402,039 22,729 7,154,087 6,596 1,788,801 

Parts except tires .... ee *272,938 161,539 see oone MOU ErET 402,187 
Gas Engines........ 100 37,773 972 114,747 2,730 537,889 1,993 298,548 
Traction engines 

(steam) except : 

agricultural ...... 3 4,438 2 9,696 257 451,293 14 41,741 
Automobile engines 1,433 270,559 3,847 526,177 11,321 2,064,863 12,028 1,734,725 
Aircraft engines... .... er 23 6,517 ae ioviect 627 11,992 
Complete _ tractors, 

except agricult- 

MEE Sc ao neato nes 1,041 935,866 3 11,612 19,930 19,598,865 144 249,531 
Other internal com- 

bustion engines... 856 157,787 302 43,944 12,579 2,020,379 3,339 443,597 

IMPORTS 
Automobiles ...... 50 92,244 31 77,286 969 1,073,518 370 607,289 
Parts, except tires. .... 60,877 ee 69,677 are 1,002,667 Pre 474,951 
PAL GOWER sc ioisicscesces Surah 24,313 8,515 Sane 416,436 203,145 
REIMPORTS 

Automobiles (free 

| ee 47 85,428 92 170,274 2,202 3,337,036 2,381 3,642,633 





*Pounds, 
a—July 1 to Dec. 31, 1921. 
b—Jan, 1 to March 31, 1922, 





No industry is non-essential to those en- 
gaged and employed therein and no industry 
of any consequence can suffer without ad- 
versity affecting the prosperity of all other 
industries, and so impairing the general wel- 
fare. Discriminatory and unjust special taxa- 
tion levied for the purpose of restricting pro- 
duction and consumption during the war is 
one of the chief barriers to a return of full 
employment and prosperity and such taxation 
should not be tolerated. 

We recommend, therefore, the repeal of all 
excise taxes levied during the war. 





BRITISH GET DAIMLER WORKS 


LONDON, April 26 (by mail)—It is 
reported from Vienna that a British syn- 
dicate has practically concluded negotia- 
tions for the acquisition of a controlling 
interest in the Daimler Motor Works. 


NOT ALL APEX PLANT LEASED 


YPSILANTI, MICH., May 1—The 
Apex Motor Corp., manufacturer of the 
Ace car, has not leased its entire plant 
to the Saxon Motor Car Corp., but has 
rented the largest building of its group 
to the Detroit company. The remainder 
of the plant capacity, which has been 
retained by the Apex corporation, will 
enable it to continue its present produc- 
tion and increase it considerably. 


TEST ALL-METAL AIRPLANE 


DETROIT, April 28—The first all- 
metal airplane to be built in the United 
States was successfully demonstrated 
before Admiral Moffett, U.S.N., at Sel- 
fridge Field this week. 
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State Bans Fixing 


of Used Car Prices 


Dealer Associations Formed for 
That Purpose Outlawed by Wis- 


consin Attorney General 

MADISON, WIS., April 28—Associa- 
tions of dealers for the purpose of fixing 
a standard of prices to be paid or al- 
lowed for used cars have been outlawea 
by Attorney General William J. Morgan 
in the state of Wisconsin. 

The state officer in an official opinion 
declared such an association or combina- 
tion a clear violation of the anti-trust 
laws of the state. In his message he de- 
clares that court action will ensue unless 
dealers dissolve their associations. 

The particular association attacked by 
the attorney general was recently incor- 
porated as a non-stock corporation. It is 
composed of 38 dealers. There are nine 
other such organizations in Wisconsin. 
The action by the state followed a con- 
siderable investigation under the direc- 
tion of G. F. Clifford, Green Bay at- 
torney. 

The state, according to Morgan, found 
that the purpose of the association was 
to “collect reliable trade information and 
disseminate it among the members.” 
Members might be discharged or ex- 
pelled for violation of their corporation 
rules, Each member is given a book con- 
taining estimates by dealers of the “Rea- 
sonable value” of models for five years 
back in exchange on a new car. 


Figures Merely Estimates 


Morgan says these figures do not rep- 
resent the collection of any statistics 
but are rather certain dealers’ estimates 
of what should reasonably be allowed for 
acar. This price list, according to Mor- 
gan, shows “clearly that it is at least 
used or contemplated being used as a 
price fixing medium and to a considerable 
extent to determine the allowance on 
used cars of the particular models.” 

The condemnation of the practice by 
the state’s attorney is contained in the 
following paragraphs: 

From the testimony of several dealers it is 
admitted that the natural effect of such a 
combination would be to eliminate competi- 
tion as to the allowance on used cars and 
that it would ultimately result in arriving 
at a more or less definite allowance for used 
cars, 

While we appreciate that the automobile 
dealer at present has a problem to solve with 
reference to used cars, especially in view of 
his effort to keep the manufacturer going and 
to satisfy a certain class of customers who 
have been educated up to the idea of pur- 
chasing a new car whether they need it or 
not, yet this problem in fairness to the public 
must be solved consistently with existing prin- 
ciples of law and existing statutes applicable 
to combination in restraint of trade. 


A conference with dealers in Wisconsin 
has been held by the attorney general. 





COSTS LESS TO SHIP WHEELS 


MEMPHIS, TENN., April 30—The 
Southern Pacific Railroad and its con- 
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DEALERS’ DISCOUNTS 
INCREASED BY FORD 


DETROIT, May 3—The Ford 
Motor Co. has increased its dealers’ 
discounts, applicable to all Ford 
dealers, on cars, trucks and trac- 
tors. 

The discount on cars and trucks 
has been increased from 17% per 
cent to 20 per cent. 

The discount on tractors is now 
25 per cent instead of the former 
discounts of 17% and 5 per cent. 











necting lines have authorized a reduc- 
tion in the rates on automobile wheels 
and spokes, on request of Memphis wheel 
manufacturers. The reductions apply to 
rates on these items to Pacific coast 
points. On automobile wheels, spokes, 
spiders without hubs or rims, etc., the 
rate will be $2.25% from Memphis to 
California per 100 pounds. On the same 
commodities to Northern Pacific coast 
points the rate will be $2.33% per 100 
pounds. 





Fatigue of Metals Paper 
Presented to Societies 


BRISTOL, CONN., April 29—A joint 
meeting of the New England members 
of the American Society for Steel Treat- 
ing and of the Hartford Section of the 
American Society of Mechanical Engi- 
neers was held here to-day at the plant 
of the New Departure Manufacturing Co. 

During the forenoon an inspection trip 
was made through the New Departure 
plant, where special attention was given 
to heat treatment features, while in the 
afternoon a meeting was held in the club- 
house of the plant, attended by nearly 
300. \ 

Vice-President F. C. Hughes of the 
New Departure company in welcoming 
the attendants sketched the development 
of the company and its present activities. 
W. H. Eisenman, secretary of the Ameri- 
can Society of Steel Treating, gave an 
address on the subject of heat treating, 
which was of the character usually de- 
scribed as “in a lighter vein,” while 
Prof. H. F. Moore of the University of 
Illinois presented an intéresting and high- 
ly appreciated paper on fatigue of metals 
which was illustrated with lantern pro- 
jections and moving pictures. 





STEEL PLANT AT HAMMOND 


HAMMOND, IND., May 3—Negotia- 
tions for the purchase of the 1000 acre 
site for the location of the new $20,000,- 
000 Jones & Laughlin steel plant for this 
city have been concluded with the receipt 
of deeds from the Secretary of War. By 
these the government conveys the west 
branch of the ship canal to the East Chi- 
cago company which had given the land 
to the Government. This is said to mean 
that the steel company will be enabled 
to fill in the canal which has been un- 
used. 
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Edge Trade Body Bill 
May Not Be Reported 


Opposition to Its Passage De- 
velops Among Majority Mem- 
bers of Committee 





WASHINGTON, May 1 — Favorable 
action on the Edge bill, S. 3385, provid- 
ing for the regulation of associations by 
the Federal Trade Commission, is de- 
clared in legislative circles to be remote. 
Present indications are that the bill will 
never be reported out of the sub-com- 
mittee of the Senate Judiciary Commit- 
tee, due to the opposition to a majority 
number of the members of that com- 
mittee. 

On close study of the Edge bill, it is 
the opinion of the majority that the 
measure, if passed, would encompass the 
Clayton anti-trust act and make it void. 

Under one section of the bill it is 
provided that trade associations may 
secure an opinion from the Federal Trade 
Commission as to the legality of their 
undertaking, and opposition to the bil! 
is voiced by the majority members of 
the committee, that this is not a proper 
function of the commission and contrary 
to the provisions of the anti-trust act: 

In expressing his opinion, Senator Nel- 
son, the chairman of the sub-committee, 
has declared that the commission in pass- 
ing on the activities of an association 
is doing something that the courts them- 
selves will not do, that of adjudicating 
a case before there has been an actual 
violation. 

In the opinion of Senator Nelson there 
is no likelihood of the bill being passed 
by this Congress. 


Reliance Motor Truck Co. 
in Voluntary Bankruptcy 


MILWAUKEE, May 1—The Reliance 
Motor Truck Co. of Appleton, Wis., 
manufacturing the Reliance truck and 
truck axles, has gone into voluntary 
bankruptcy with liabilities scheduled <t 
$261,977 and assets of $187,988. Secured 
claims amount to $128,973. 

Nine Appleton business men hold a 
first mortgage on the company’s prop- 
erty for $70,000, which is the largest 
item. Charles L. Marston of Ap- 
pleton holds a trust deed as security for 
$50,000 loaned to the concern. Principal 
items of assets are: Machinery, $37,554; 
merchandise or stock in trade, $72,431; 
real estate, $50,000; securities, $29,388; 
bank deposits, $13.27; cash on hand, none. 

A. G. Brusewitz, president, signed the 
petition. The factory will be kept in op- 
eration on a small scale to provide Reli- 
ance owners with service. 








W. A. PHARES ARRESTED 


DECATUR, ILL, May 2—W. A. 
Phares, treasurer of the Pan-American 
Motors Corp., accused of the embezzle- 
ment of $40,000 of the funds of that com- 
pany, has been arrested at Columbus and 
brought back to this city. 
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Truck Output Grows 
As Trade Increases 
Car and iasineMilialeass in Mil- 


waukee District Also Report 
Bigger Production 





MILWAUKEE, May 1—Automotive 
parts industries here have just concluded 
one of the best months in their respec- 
tive existences in volume of products 
manufactured and delivered. April was 
so far ahead of the same month last 
year that there is hardly any basis of 
comparison. Compared with April in 
1920, gains ranging anywhere from 25 to 
100 per cent are reported, with some 
concerns as much as 250 per cent ahead. 
In only a few instances, however, has 
the record of the corresponding month 
in 1919 been surpassed. Prospects for 
May are said to be even better, for the 
sharp revival in the demand for passen- 
ger cars in the last 60 to 90 days is be- 
ing felt as well in motor trucks, and 
the tractor trade is believed to be at 
the end of its hibernating period. 


Shortage of All Labor 


For the first time in more than two 
years Milwaukee foundries are advertis- 
ing for help. This refers to skilled labor, 
common workmen being plentiful. It is 
true, of course, that there are a good 
many skilled men who are not inclined 
to take jobs because they are dissatisfied 
with the wage scale offered by employers, 
and this may account in part for the ap- 
parent shortage which makes it neces- 
sary to advertise for help. Malleable 
shops are ahead of steel and gray iron 
foundries in respect to degree of renewed 
activity, but the latter are coming for- 
ward steadily under the stimulus of de- 
mand for automotive parts. 

The four-cylinder division of Nash Mo- 
tors Co. at Milwaukee, which has been 
operating six 10-hour days a week for 
a month or two past, is now putting in 
three hours overtime three days a week, 
or 69 hours a week. It is understood 
that straight time is paid for overtime, 
instead of the time-and-a-half rate once 
in effect. 


Stoughton Had Biggest April 


The Stoughton Wagon Co., Stoughton, 
Wis., which is now devoting practically 
its entire effort to building motor trucks, 
experienced the largest April business 
in its sixty-four years of existence, and 
the past month probably ranks higher 
than any other single month in that 
time, due to the marked revival in truck 
sales. Motor bus sales are mounting into 
relatively enormous figures. 

The Oneida Motor Truck Co. at Green 
Bay, Wis., has resumed the operation of 
its large factory, and the Winther Mo- 
tors, Inc., Kenosha, is greatly enlarging 
jts production, especially due to a $2,- 
000,000 contract for 1000 taxicabs for 
Chicago. 

Mitchell at Racine; Kissel at Hart- 
ford; Case at Racine, and numerous 
other passenger car factories in Wiscon- 
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Business in Brief 


NEW YORK, May 2—Gener- 
ally speaking the industrial situa- 
tion is the best in two years. The 
only serious retarding factors are 
the coal strike, the textile strike 
and the effect of frosts and heavy 
rains on fruits and crops. 

The favorable factors are the ac- 
tivity in the iron and steel, build- 
ing and automotive industries. The 
lumber market is firm, and orders 
far exceed the output. Iron prices 
are stronger. The jobbing trade is 
better and mail-order houses are 
moving more goods. Collections 
are steadily improving. 

The bond market has been very 
active with an unprecedented ab- 
sorption of securities, but the stock 
market has been irregular. The 
commodity market has been strong 
with the prices of 29 products ad- 
vancing in the past week and only 
six moving lower. 

Southern cotton mills and West- 
ern shoe factories are reported 
busy. Wool buying has broadened 
and prices are higher. The demand 
of the world markets for cotton 
continues to increase, and con- 
sumption is reaching the pre-war 
level. 

Another advance in the price of 
corn has helped the corn belt. The 
same is true of hogs. ~ 

A continued steady increase in 
employment is reported from all 
sections. 

Improvement in conditions in the 
Northwest is indicated by the fact 
that the International Harvester 
Co, has delivered 500 trucks in Min- 
nesota in the last 30 days. 

Bank clearings for the week end- 
ing April 27 were $6,520,686, a loss 
of 7.3 per cent from the previous 
week, but a gain of 17.6 per cent 
over the same week last year. 











sin have made further increases in daily 
output in the last fifteen days, supple- 
menting gains in working hours and 
number of workers effected during the 
last 60 days. Nash at Kenosha and Mil- 
waukee as well is on the heaviest sched- 
ule in a year or longer. 

Manufacturers of automotive equip- 
ment, both for car and truck builders 
as well as for the jobbing and retail 
trade, are becoming crowded with orders, 
heavy pressure having been felt espe- 
cially in the last two weeks. Delivery 
specifications for May so far received 
indicate even heavier pressure. 


Retail Demand Surprises 


The fast pace which retail demand 
for passenger cars set during April be- 
came more and more surprising as the 
month ended, and prospects for May are 
actually regarded as portending the best 
month in any past year, with the possible 
exception of 1919. 
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Draw on Inventories 
to Meet Tire Demand 


Akron Manufacturers Experience 
Biggest Trade Spurt Since 
Early in 1920 


AKRON, May 3—The rubber tire in- 
dustry in Akron has reached the point 
where it is practically impossible for 
manufacturers to meet the current de- 
mand for tires without drawing upon 
their finished goods inventories. 

The biggest single spurt the tire in- 
dustry has taken since the beginning of 
the depression period, early in 1920, has 
caused a call to be issued by Akron 
manufacturers for 1000 experienced tire 
builders. These men now are being taken 
on by various tire companies, in addi- 
tion to 1500 men employed by the Good- 
year Tire & Rubber Co., since April 13, 
and a thousand more absorbed by Fire- 
stone, Goodrich, Miller, General and the 
smaller tire factories. 


Were Conservative in Orders 


Manufacturers here attribute the sud- 
den and unexpected spurt in tire sales to 
the fact that both automobile manufac- 
turers and tire dealers have been too 
cautious and conservative in ordering 
supplies for the spring trade. The man- 
ner in which orders are piling into Akron 
indicates that there are not enough tires 
on dealers’ shelves to meet the current 
consumer demand, and indicates also that 
motor car manufacturers have exhausted 
their supplies of original equipment tires, 
having plainly underestimated the de- 
mand for motor cars this spring in 
America. 

Tire manufacturers who had built up 
a finished goods inventory of about a 
sixty-day supply of tires admit that the) 
will find it necessary to tap these re- 
serve supplies until such time as enough 
men can be employed to build up pro- 
duction commensurate with current de- 
mand. They fully expect the present 
spurt to continue without abatement un- 
til at least August 1. 


Demand Far Exceeds Expectations 


Officials of the big companies frankly 
admit that the current tire demand is 
far in excess of even the most reckless 
expectations. Dealers everywhere have 
sent in S.O.S. calls for rush shipments 
as have automobile manufacturers as 
well. 

With the 1000 men being taken on 
this week, and with the 2500 or more 
than were added between April 15 and 
May 1, tire production in Akron has 
jumped up to more than 80,000 a day, 
which is more than 80 per cent of the 
peak production obtained in the first five 
months of 1920, when every local com- 
pany strained to the limit to increase 
output. 

Goodyear is leading in the race to re- 
store peak production and now has a 
production ticket calling for over 25,000 
tires a day. Firestone is running a close 
second with an output of 24,000 casings. 
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Fisher Body Plant 
Has New Addition 


Brings Completed Works in 
Detroit to Size of Large 
Cleveland Factory 


DETROIT, May 1—The completion of 
an immense addition to the west end plant 
of the Fisher Body Corp., on which bui!d- 
ing operations are now about finished, 
will mean an increase of about 4500 
people in the company’s employ, giving a 
total enrollment for the west side factory 
of from 7500 to 10,000 persons. 

The addition itself is 1000 ft. in length 
and six stories high, with a floor space 
of 650,000 sq. ft. This area combined 
with that of the present west end unit 
amounts to 1,262,000 sq. ft. or 30 acres of 
floor space. This is equal to that of the 
General Motors office building here, the 
largest structure of its kind in the world. 
The west end buildings cover approxi- 
mately 20 acres of land. 

The completed west end unit is a self- 
contained plant. Every process of body 
building will take place within its walls, 
from the time the raw materia!s enter 
it until the finished bodies leave, ready 
for the chassis. 


Costs More Than $2,000,000 


The new addition alone will cost, in- 
cluding equipment, more than $2,000,000 
and will bring the completed plant up to 
the size of the corporation’s Cleveland 
factory, which is said to be the largest 
automobile body pbuilding plant in the 
world. 

The rounding out of the Fisher Body 
Corp.’s building projects makes the con- 
cern the second largest employer of labor 
in the city, with a total of at least 20,000 
people on its payrolls for the various 
factories. Fred J. Fisher, president of 
the organization, refers to the company’s 
building expansion as being typical of the 
industrial development which Detroit 
may expect with the gradual return of 
brisk business conditions. 

“The new building,” he said, “simply 
marks the completion of plant expansion 
which we prepared for some time ago. 
Its construction has been hastened, how- 
ever, by the tremendously growing de- 
mand for Fisher products this spring, 
which has taxed our existing factories to 
the limit of their capacities.” 

The west end plant is devoted to the 
production of Buick and Chevrolet bodies, 
and, like the several Fisher Body Corp. 
factories in Detroit, Cleveland and Walk- 
erville, is working at full capacity. The 
same rushed conditions apply also to the 
Fisher-owned plants of the National 
Plate Glass Co, 





WINTHER BOOKS TAXI ORDERS 


KENOSHA, WIS., May 1—The new 
factory and auxiliary buildings erected 
within the last 18 months by the Winther 
Motors, Inc., will be occupied immedi- 
ately as the result of new and satisfac- 
tory developments in the commercial car 
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shown a material gain in business. Even 


Month Total Per Cent 

1921 Sales Change 
January ..... .. | 
FOUFUOEY: .cccnn 10,408,962 66.15 Inc. 
DEMON: . 6 Ss ecscss 20,120,386 93.30 Inc. 
WARTS . oc dccrsictrs 26,746,580 32.93 Inc. 
ee ee 26,781,350 -13 Inc. 
ORG god dawake 22,703,414 15.19 Dec. 
IOI 5 is ago Bells 23 096,214 1.68 Inc. 
August ......... 23,397,640 1.31 Inc. 
September ...... 23,141 891 1.09 Inc. 
Ooteber sccc.see 22 053,327 4.70 Dec. 
November ...... 18,998,490 13.85 Dec. 
December ...... 14,349,750 24.47 Dec. 

1922 

Pee $17,320,000 20.61 Inc. 
February ....... 22,720,000 31.17 Inc. 
a | error re 28,670,009 26.14 Inc. 





M. A.M. A. MEMBERS REPORT MARCH SALES 
REACHED HIGH TOTAL OF $28,670.000 


NEW YORK, May 2—Sales by members of the Motor and Accessory Manufacturers 
Association in March were larger than for any month since collection of statistics 
began at the close of 1920, reaching a total of $28,670,000. Every month this year has 


March was the decrease in the total of past due accounts, which was nearly 29 per 
cent, and in the total of notes outstanding, which was approximately 24 per cent, The 
figures by months for all of 1921 and for 1922 up to April follow: 


Total Per Cent Total Notes Per Cent 
Past Due Change Outstanding Change 
| Oy ere 
6,717,165 17.07 Dec 6,063,118 39.08 Inc. 
5,603,992 16.57 Dec 5,069,877 16.38 Dec. 
5,352,271 4.49 Dec 5,371,086 5.94 Inc. 
4,505,176 15.64 Dec 4,460,355 16.77 Dec. 
4,720,973 4.79 Inc 4,012,670 10.37 Dec. 
5,242,046 10.79 Inc 3,690, 154 7.90 Dec. 
4,348,790 17.06 Dec 3,494,510 5.30 Dec. 
4.358,545 .22 Inc 3,677,500 5.24 Inc. 
4,512,680 3.54 Inc 3,463,500 5.82 Dec. 
4,352,000 3.56 Dec. 3,661,900 5.73 Inc. 
4,220,450 3.02 Dec. 3,384 250 7.58 Dec. 
$4,450,000 5.45 Inc. $3,146,000 7.02 Dec. 
4,070,000 8.57 Dec. 3,483,000 10.74 Inc. 
2,890,000 28.86 Dec. 2,657,000 23.69 Dec. 


more striking than the increase in sales for 








field. Among other large orders the Win- 
ther company has booked one valued at 
$2,000,000, calling for 1000 taxicabs for 
the Universal Motor Owners of Chicago, 
to be delivered in lots of 100, the initial 
delivery to be made before June 1. 

It is understood that the Winther com- 
pany has purchased for $125,000 the en- 
tire equipment of the LaCrosse Taxi 
Manufacturing Co., which is being in- 
stalled in its new plant, and is supple- 
menting this equipment with much new 
machinery and tools. Operations will be 
brought forward steadily so that by June 
15 or July 1 the new works will be 
producing at full capacity. 





Carload Shipments 


Largest in History 
(Continued from page 982) 

the fact that a sales contest for the 
first three months of the year, con- 
ducted by one of the large manufac- 
turers of light trucks, was won by its 
branch in St. Cloud, Minn., rather 
than by one in any industrial center. 

Dealers in motor vehicles are having 
as good a business as the manufac- 
turers. It is possible this month may 
bring a slight slowing up in sales in 
the larger cities, such as New York, 
where spring buying begins early in 
March but this Joss will be more than 
offset by the business in sections 
where spring comes a little later and 
where the roads are unsuited for driv- 
ing earlier than May. 

It now can be said definitely that 
business in the automotive industry 
is more than good, although the profit 
on each unit sold is smaller than it 
has been at some periods in the past 
and competition is keen. 


Factories Striving 
to Meet Demands 


(Continued from page 983) 


May. Oldsmobile production reached ap- 
proximately 120 cars daily in April and 
will be increased in May. Oakland con- 
tinues its production of over 100 cars 
daily. Paige and Jewett shipments ap- 
proximated 2700 in April, 1100 being 
Jewetts. May schedules call for 3800 
production, evenly divided. 

Reo speed wagon output approximated 
65 daily with a car production close to 
the 100 mark. Columbia will build 1000 
light sixes in May and about 500 of the 
larger model. Earl will build 60 a day 
in May, an increase from 40 in April. 
Rickenbacker completed the April sched- 
ule of about 500 and will increase this 
to about 800 in May. Durant has sched- 
uled 80 daily in May, increasing from 60 
in April. Liberty April production ap- 
proximated 25 daily and will be increased 
in May. 

The Gray Motor Corp. will build about 
200 cars in May. Distribution of these 
will provide a number for each of its 
distributors. Heavy production will start 
in June. 

In the higher priced field, the new 
Packard single six shows a wide popu- 
larity, an output of 1500 being scheduled 
for May with increases to 2000 as rapidly 
as they can be made. Twin six produc- 
tion will approximate 500 and trucks a 
similar number. 

Cadillac production is now running 
higher than 100 daily. Lincoln, with de- 
lays in its body shipments owing to the 
custom nature of the work, had an output 
of about 500 in April, which will be in- 
creased to about'800 for May. Wills Ste. 
Claire is doubling its factory force and 
will build about 60 cars daily in May. 
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Men of the Industry and What They Are Doing 








Webster Colburn in New Work 


Webster Colburn, since January, 1918, 
vice-president and general manager of 
the Dorris Motor Car Co., has resigned 
both positions, effective immediately, to 
become secretary and treasurer of the fis- 
cal agency of the American Union Hous- 
ing Trust with offices in St. Louis. Col- 
burn has been identified with the industry 
for many years, his earliest association 
being in 1903, when he joined the forces 
of the St. Louis Motor Carriage Co., 
organized by George P. Dorris to build 
motor cars. In August, two years later, 
he helped in the organization of the Dor- 
ris Motor Car Co., manufacturer of the 
Dorris Car. Colburn was secretary of 
the company until 1918, when he was 
made vice-president and general man- 
ager. He will continue as a director 
of the company. Taking an active part 
in St. Louis automobile trade circles, 
Colburn served as vice-president of the 
dealer association of that city last year 
and is now active as a director. He has 
also been at the head of the drivers’ 
school of the St. Louis Safety Council. 


Culver Made Dorris Manager 


J. F. Culver has been elected general 
manager of the Dorris Motor Car Co. 
to succeed Webster Colburn, who re- 
signed to devote himself to other busi- 
ness interests. Culver will continue as 
secretary-treasurer of the company. He 
was born in Connellsville, Pa., moving 
at an early age to Louisiana, Mo. His 
first position was addressing envelopes 
for the Stark Brothers Nurseries & Or- 
chards Co. Later he became office man- 
ager of that concern and was elected to 
the directorate. In 1917 he went to St. 
Louis and entered the Dorris company in 
a minor position. He was made auditor 
subsequently and, in less than a year’s 
time, was elected secretary and treas- 
urer. 

Bonham Changes Companies 


F, A. Bonham has resigned as manager 
of parts and service for the Chevrolet 
Motor Co. with headquarters at Detroit 
and has accepted a similar position with 
Durant Motors, Inc. His headquarters 
will be at the Long Island City Durant 
plant. 


J. M. Hibbard Again Active President 


J. M. Hibbard has returned to the Au- 
tomobile Crankshaft Co., Detroit, as ac- 
tive president, taking the place of A. R. 
Demory who becomes chairman of the 
board of directors. 


Hawk Joins Durant 


J. W. Hawk has been appointed sales 
manager for Durant Motor Co. of Michi- 
gan by M. B. Leahy, general sales man- 
ager for the New York, Lansing and 
Toronto plants of Durant Motors, Inc. 
He succeeds Leon R. German, who ten- 


dered his resignation recently and who 
plans to enter business for himself. 
Hawk has been identified with the motor 
car industry since 1909. Originally with 
Overland, he later joined the Chalmers 
sales staff and since 1915 has been con- 
nected with the sales department of Chev- 
rolet Motor Co. as zone sales manager in 
Texas and other sections of the country. 
More recently he has served as special 
representative of the sales department 
of Chevrolet, with headquarters in De- 
troit, a position which he leaves to join 
the Durant staff. 


Directs Hudson Advertising 


William A. James has been appointed 
advertising manager of the Hudson Mo- 
tor Car Co., succeeding George W. Cush- 
ing, who resigned recently to enter the 
advertising agency business in Buffalo. 
James has been connected with Hudson- 
Essex for a number of years, being first 
in the sales and technical service depart- 
ments. He entered the advertising de- 
partment a year ago. Previous to his 
factory connection he served as an auto- 
mobile salesman in the retail field for 
a number of years. 


Jacobson Resigns as J. & D. Head 


Edward J. Jacobson has resigned as 
president of the J. & D. Manufacturing 
Co. and has been succeeded by George 
Southard, who has been treasurer for 
the past six years. Before coming to 
Pittsfield, Southard was vice-president 
of the Franklin Trust Co. and in charge 
of its New York branch. He has been 
general manager of the J. & D. Manu- 
facturing Co. since joining the organiza- 
tion, and under his direction it has made 
material progress. The company is the 
outgrowth of the Pittsfield Spark Coil 
Co. 

Partridge Represents Marmon 


E. S. Partridge, one of New York’s 
pioneer motor car dealers, has been ap- 
pointed special representative of the 
Marmon Automobile Co. of New York 
for the metropolitan district. He is spe- 
cializing in sales analysis. 


Maxon Resigns from Durant 


L. D, Maxon has resigned as purchas- 
ing agent of the Durant Motor Co. of 
Michigan. The resignation is due to the 
fact that purchasing for all Durant en- 
terprises will be concentrated in New 
York and Maxon preferred to maintain 
his home in Lansing. 


Wallace Succeeds Figgie 


W.H. Wallace has been appointed sales 
manager of the Perfection Spring Co., 
Cleveland, by Dan C. Swander, genera! 
manager, to succeed H. E. Figgie, who 
is leaving the organization. Wallace has 
been with the Perfection company for 
some years in the capacity of sales en- 
gineer, 


Melcher Managing Oneida Truck 


L. W. Melcher, formerly factory man- 
ager of the La Crosse Tractor Co, and 
later with the Oshkosh Tractor Co., who 
has been connected with the tractor de- 
partment of the Allis-Chalmers Manu- 
facturing Co., Milwaukee, for several 
months, has joined the Oneida Motor 
Truck Co. of Green Bay, Wis., as gen- 
eral manager. Lafayette Markle, who 
served as vice-president and general man- 
ager for about two years, recently re- 
turned to Chicago and is again engaged 
in business as a distributor and dealer. 
The Oneida company, which has been 
virtually idle for some time, has experi- 
enced a renewal of demand and is getting 
back to production on a fairly satisfac- 
tory scale. 


John L. Hibbard with Car Makers 


John L. Hibbard has been elected 
president and general manager of the 
Maxwell and Chalmers subsidiary com- 
panies in Windsor, Ont., where the Ca- 
nadian products of the companies are 
manufactured. He will assume complete 
charge of all operations at once. Hib- 
bard was formerly associated with the 
Studebaker Corp. of America, with which 
he served for a number of years as export 
manager. Later he was associated with 
the Cleveland Tractor Co., first in the 
sales department and later as president 
and managing director of the Canadian 
branch of that company, 


J. D. Isaacs in New Connection 


J. D. Isaacs, service manager of the 
Ford Motor Co. of Canada, Ltd., has re- 
signed to become president and generai 
manager of Middlesex Motors, Ltd., of 
London, Ont. He was one of the early 
employees of the Ford Canadian com- 
pany, joining that organization 16 years 
ago. 


Smith with Better Tires Co. 


George O. Smith, for six years iden- 
tified with the advertising of Sears, Roe- 
buck & Co., has resigned to join the 
advertising department of the Better 
Tires Co., Chicago mail order jobbers 
of tires and accessories. 


Joe Boyer Joins Distributor 


Joe Boyer, who has driven himself to 
racing fame in many of the greatest 
speed contests of recent years, has be- 
come associated with the distributing or- 
ganization of the Liberty Motor Car Co., 
as a firm member of the Miller-Judd 
Co. of Detroit. 


Gorman with Dunbar Forge 


S. T. Gorman, 1013 Dime Bank Build- 
ing, Detroit, has been appointed district 
sales manager for the Detroit territory 
for the Dunbar Drop Forge Co., Chicago. 
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Plants Speeding Up in All Branches of the Industry 








Springfield, Ohio, Plants Active 


SPRINGFIELD, OHIO, May 2—Last 
week was the largest week in shipments 
that the Westcott Motor Car Co. has en- 
joyed for several years. Fifty-five cars 
were shipped and a number of others 
were driven away. These went to Cleve- 
land, Columbus, Cincinnati, Pittsburgh, 
Chicago and Indianapolis. The produc- 
tion schedule is increasing steadily, and 
the force is being augmented, especially 
in the paint and finishing departments. 

There is a steady improvement in de- 
mand for tires, H. H. Durr, treasurer of 
the Victor Rubber Co., said in speaking 
of the business of this company. 

Production is being increased at the 
plant of The Kelly-Springfield Motor 
Truck Co. to meet the demands of the 
trade. 





Rolls-Royce Takes on More Men 


SPRINGFIELD, MASS., May 1— 
Orders are being received at such a 
gratifying rate at the Rolls-Royce works 
that it is planned to make another ad- 
dition of 200 men to the plant force May 
15, bringing the factory to practically 
normal production. The feature of the 
selling situation is the continued large 
demand for closed cars. 


Springfield Coach Works has doubled 
its force employed in making automobile 
bodies, and is turning out many custom 
bodies for the Rolls-Royce and other 
makes. With its associate concern, the 
Springfield Harness Works, it is rushing 
production of Hendee sidecars. 





Dort Sets Body Schedule 


KALAMAZOO, MICH., May 1—The 
Dort Motor Car Co.’s body plant in this 
city started work in its painting depart- 
ment to-day and plans to go on full pro- 
duction at the ‘earliest possible date. 
Robert Gladfelter, general superintendent 
of the body department, has been directed 
to maintain a schedule of 25 closed car 
bodies and at least 60 open car bodies 
through May and June. The company is 
advertising for men. Rumors that the 
company planned to sell its Kalamazoo 
plant and concentrate its production at 
Flint are denied. 





Auburn Demand Big 


AUBURN, IND., May 1—The Auburn 
Automobile Co. reports that factory pro- 
duction is not able to meet the demand 
for its new sport model and that the 
output is being increased as rapidly as 
possible. 





Ford in Canada at Capacity 


DETROIT, May 2—“The Ford Motor 
Co. of Canada is operating at capacity 
and indications are that it will continue 
to do so throughout the year,” said W. 
R. Campbell, vice-president and general 
manager. “It looks as though the year’s 








EMPLOYMENT INCREASES 


DETROIT, May 1—A further 
gain of 5766 in the number on the 
payrolls of members of the Em- 
ployers Association, making a new 
high total of 151,000 men for 1922, 
was reported at the end of last 
week. The change represents a net 
gain of 273,033 payroll hours, 











business will be especially good. We have 
been operating at capacity, and all indi- 
cations are that the black period is over. 
The company now is employing close to 
4000 men and turning out 200 cars a 
day.” 





Diamond T Increasing Output 


CHICAGO, May 1—The Diamond T 
Motor Car Co. is now producing trucks 
at about 60 per cent of normal capacity. 
The output is gradually increasing to 
keep pace with sales, which are showing 
considerable improvement, Officials of 
the company expect this year’s business 
to be about as good as 1919. One of the 
large sales made recently was a fleet 
of fifty 142-ton trucks to a large baggage 
transportation company in Chicago. 





Packard to Add to Force 


DETROIT, May 3—Directors of the 
Packard Motor Car Co. announce that 
the schedule of production in the prin- 
cipal departments will be increased 50 
per cent and that 1000 workers will be 
added to its forces here. The company 
is now employing 5500 men, which is an 
increase of 1500 since Jan. 1. 





Closes Dump Truck Contract 


KALAMAZOO, MICH., May 1—The 
Kalamazoo Motors Corp. has closed a 
contract with the Highway Contracting 
& Equipment Co., Chicago, calling for 
more than $500,000 of Kalamazoo dump 
trucks with 1% yard bodies, to be deliv- 
ered in regular monthly allotments. 
Shipments are to be started May 10. 





Ninigret Adds Night Shift 


WESTERLY, R. I., April 29—The 
Ninigret Mill, which manufactures tire 
fabrics for the Fisk Rubber Co. has been 
obliged to add a night shift in order to 
take care of a rush of orders. This ad- 
dition practically doubles the output of 
the plant. 





Oakes Operating at Capacity 


INDIANAPOLIS, May 1—The Oakes 
Co., manufacturer of automobile parts 
and metal stampings, is operating its 
factory to capacity, running both a night 
and day shift. It reports that it is manu- 
facturing more goods than at any time 
in its history, 


C. G. Spring Adds Plating Plant 


KALAMAZOO, MICH., May 1—The C. 
G. Spring Co. is taking steps to increase 
production as fast as possible in order to 
take care of its growing business. Chris- 
tian Girl, president of the company, an- 
nounces the addition of a plating plant 
to the equipment, with similar plants in 
Detroit and Chicago. 

The company has sales branches and 
service stations in Detroit, Cleveland, 
Chicago, Milwaukee and New York City. 
The first four named are on a substan- 
tial paying basis. Orders for the com- 
pany’s heat treated steel bumpers large- 
ly exceeding $350,000 have been received 
during the past two weeks. 

It is likely the next change in produc- . 
tion plans will be to announce operation 
of the plant for the full 24 hours daily, 
with enough shifts of men to take care 
of the extended schedule. 





Spring and Axle Shipments Gain 


WILKES-BARRE, PA., May 2—F. L. 
Martin, sales manager of the Sheldon 
Axle & Spring Co., Wilkes-Barre, has just 
returned from a business trip through 
Texas and the Northwest and reports a 
noticeable improvement in conditions. 
There is greater activity in the oil sec- 
tion of Texas, and renewed interest is 
evident in Minneapolis and St. Paul as 
well as other parts of the Northwest in 
motor buses. Contractors and manufac- 
turers of heavy merchandise are buying 
trucks in Chicago. The Sheldon factory 
in running a night shift in some depart- 
ments. April figures will show that the 
shipments of springs for motor cars were 
more than 100 per cent greater than in 
March and springs for motor trucks near- 
ly 100 per cent greater. The output of 
axles for motor trucks will be almost 
double the shipments made during March. 





Increase Planned by Fuller & Sons 


KALAMAZOO, MICH., May 1—Fuller 
& Sons Manufacturing Co., maker of 
truck transmissions, is planning to in- 
crease its production to take care of the 
orders that are coming in, according to 
Frank D, Fuller, president of the com- 
pany. The force of men in the factory 
has been increased over 100 in the past 
sixty days, and it is planned to add an- 
other 100 during May. 





Moon Looks for 50 Daily 


ST. LOUIS, May 3—The Moon Motor 
Car Co. is building from 42 to 45 cars 
a day and hopes to increase this number 
to 50 a day by May 15. The company 
has enough unfilled orders on hand to 
keep the plant running at capacity until 
July 1. The business is not spotty, but 
sales are being made in every section 
of the country. Several important deal- 
er connections have been made in the 
past two weeks. 
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Cletrac Makers Form 
Allyne-Zeder Motors 


Cleveland Tractor Co. Will Be 
Subsidiary of Company 
Manufacturing Car 





NEW YORK, May 3—The Cleveland 
Tractor Co. will be reorganized as the 
Allyne-Zeder Motors Co. to manufacture 
and market the new six-cylinder car 
which is being designed by F. M. Zeder, 
formerly chief engineer of the Willys 
Corp, and the Studebaker Corp. The re- 
organization will be brought about by 
adding approximately $5,000,000 of new 
capital to the present assets of the Cleve- 
land Tractor Co., resulting in a corpora- 
tion with a cavital of $10,000,000 of pre- 
ferred stock and 200,000 shares of no par 
common stock. It is not expected that 
there will be a public offering of the new 
stock as the entire issue will be taken 
by private subscription. 


New Plan Is Ready 


‘A new corporation subsidiary of the 
Allyne-Zeder Motors Co. will be organ- 
ized under the name of the Cleveland 
Tractor Co. and will continue the market- 
ing of Cletracs as well as a new one-ton 
truck embodying advanced details in de- 
sign, engineered by Rollin H. White. The 
reorganization plan is practically ready 
for submission to the stockholders of the 
Cleveland Tractor Co., and the co-opera- 
tion of several of the larger stockholders 
practically assures its adoption. E. E. 
' Allyne, second largest stockholder in the 
tractor company, whose name is included 
in that of the new company, is a director 
of the Aluminum Manufactures, Inc. 

The Allyne-Zeder company will bring 
back to the automotive industry two 
members of the Studebaker family who 
have been the prime movers in the re- 
organization. They are Clement Stude- 
baker, Jr., and his brother, Col. George 
M. Studebaker. Both formerly were di- 
rectors of the Studebaker Corp. and they 
are the controlling factors in the Citizens 
National Bank of South Bend. Both 
have other large financial interests. 
Clement Studebaker will be chairman of 
the board and his brother vice-president. 
Rollin H. White, president of the Cleve- 
land Tractor Co. and a director of the 
Aluminum Manufactures, Inc., will be 
president of the new corporation, 


Hodgkins to Direct Sales 


The other officers will be R. T. Hodg- 
kins, general sales manager of the Cleve- 
land Tractor Co., vice-president; A. F. 
Knobloch, works manager of the Cleve- 
land Tractor Co., vice-president and 
works manager; F. M. Zeder, vice-presi- 
dent and chief engineer; C. D. Fleming, 
president of the Cleveland Tractor Co., 
treasurer; E. B, Wilson, formerly sales 
manager of the Willys Corp., general 
sales manager; O. R. Skelton, formerly 
in the engineering departments of the 
Willys and Studebaker corporations and 
the Packard company, assistant chief 
engineer; Carl Breer, formerly in the 
engineering departments of the Willys 
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and Studebaker corporations, assistant 
chief engineer. J. O. Hahn, formerly 
branch manager in several cities for the 
Studebaker Corp., also will be associated 
with the company. 

The Cleveland Tractor Co. is an Ohio 
corporation with a capital of $6,000,000. 
It owns a large plant in Cleveland where 
Cletracs have been turned out for more 
than five years. The balance sheet of 
the reorganized company, based upon ap- 
praisals made this year, shows total net 
assets of approximately $10,325,000, of 
which about half will be available for 
plant extensions and for working capital. 
The other half will be in permanent 
assets. The present plant facilities and 
shop organization will make it possible 
to proceed with the manufacture of the 
new Zeder with a comparatively small 
expenditure. The productive capacity 
of the factory will be 50 automobiles and 
50 tractors a day. To provide for this 
increased space, an expenditure of about 
$1,250,000 will be necessary. 

Promoters of the reorganization ex- 
pect that a production of 12,000 auto- 
mobiles and 12,000 tractors will be 
reached in 1923. 
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Aluminum Manufactures 
Completes Six New Cars 


CLEVELAND, May 3—Although ex- 
ecutives and engineers of the Aluminum 
Manufactures, Inc., which has four plants 
in this city, have carefully guarded de- 
velopments, it has been learned that the 
corporation has completed six automo- 
biles of a new design and for some weeks 
has been subjecting them to the most 
rigid tests. Aluminum has been largely 
used in the engines. 

Officers and engineers of the company 
decline to discuss the subject, and it is 
stated that several hundred thousand 
dollars have been expended in the ex- 
haustive experiments that have been 
made in order to produce the first six 
cars. 


New Engine Built 


The company’s engineering department 
has built a new engine, and while no data 
can be obtained about it, persons who 
have seen it assert that in it economy, 
power and simplicity have been highly 
developed. 

L. H. Pomeroy, one of the foremost 
engineers of England, came to Cleveland 
several months ago and started engi- 
neering experiments. The six cars that 
have been built are founded on his de- 
velopments. ' The engine has four cylin- 
ders, but that design may not be per- 
manent. 

Aluminum is to be used largely in the 
manufacture of the engine and the body. 
It is claimed this material will give light- 
ness and strength. No statement as to 
when production would be commenced 
could be obtained at the plant of the 
company. 

E. E. Allyne and R. H. White, direc- 
tors of Aluminum Manufactures, Inc., 
have been prominent in promoting the 
reorganization of the Cleveland Tractor 
Co., which will build the new Zeder car. 


Preliminary Highway 
Conference Is Held 


Manufacturers Discuss Questions 
to Be Taken Up Later with 
Road Officials 


DETROIT, May 2—Broad questions of 
highway financing, construction, mainte- 
nance and operation were discussed yes- 
terday at a joint meeting of the highway 
and motor truck committees of the Na- 
tional Automobile Chamber of Commerce 
and the motor vehicle conference com- 
mittees at the Detroit Athletic Club. 

The meeting was called as a prelim- 
inary to a conference which is to be held 
in Washington next month, when repre- 
tatives of the automotive industry will 
discuss the same subjects with a com- 
mittee representing the American Asso- 
ciation of State Highway Officials. 


White in Charge of Meeting 


The meeting here was presided over 
by Windsor T. White, chairman of the 
motor truck committee, who said: 

The rapid development of highway trans- 
port in the past few years has brought us to 
a point where we are beginning to find that 
modifications are necessary in existing 
statutes to meet the changing conditions. 
Continued research into highway transpor- 
tation and use has given us a new conception 
of what this new form of transportation 
means to the nation as well as realization 
of the need of a more uniform treatment of 
this subject, if the motor is to be used to the 
best interest of the public. 

Our meeting today was concerned with a 
discussion of the program at Washington. 
We decided to recommend that the meeting 
take up the whole question of highway de- 
velopment and motor vehicle restrictions in 
the hope that in the interchange of informa- 
tion we can arrive immediately at the fullest 
possible cooperation between those who make 
the highways and those who furnish the 
motor vehicles. 

Those who participated in yesterday’s 
discussions were: Windsor T. White, 
The White Co.; Roy D. Chapin, Hudson 
Motor Car Co.; E. S. Jordan, Jordan Mo- 
tor Car Co.; Geo. M. Graham, Chandler 
Motor Car Co.; A. J. Brosseau, Mack 
Trucks, Inc.; William E. Metzger, Co- 
lumbia Motor Car Co.; M. L. Pulcher, 
Federal Motor Truck Co.; Frank E. 
Smith, Republic Motor Truck Co.; David 
Ludlum, Autocar Co.; A. S. More, Denby 
Motor Truck Co.; F. H. McKinney, Pack- 
ard Motor Car Co.; David Fenner, Mack 
Trucks, Inc.; R. H. Salmons, Selden Mo- 
tor Truck Co.; Robert Patton, Pierce- 
Arrow Motor Car Co.; T. R. Dahl, The 
White Co.; Alfred Reeves, Harry Meixell, 
F. W. Fenn and Pyke Johnson of the 
National Automobile Chamber of Com- 
merce; B. B. Bachman, president of the 
Society of Automotive Engineers, and 
George Diehl, president of the American 
Automobile Association, 





IOWA EMPLOYS MORE MEN 


DAVENPORT, IOWA, May 3—Em- 
ployment in Iowa increased 4.8 per cent 
in March, as compared with February in 
321 identical firms. 
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Another Price Cut 
Is Made by Marmon 


Phaeton Is Now Quoted at $3,185, 
Being Second Reduction 
Announced This Year 


INDIANAPOLIS, May 1—Reductions 
ranging from $515 to $765 have been 
made by the Nordyke & Marmon Co. on 
the Marmon car. This is the second cut 
in prices the company has made this 
year, the first being effective Jan. 3. The 
new schedule is as follows: 


Old Price New Price 
4-passenger Roadster ... $3,700 $3,185 
4-passenger Phaeton ... 3,700 3,185 
7-passenger Phaeton 3,700 3,185 
7-passenger Sedan ..... 5,150 4,385 
4-passenger Coupe ..... 4,700 3,985 


All prices are f.o.b. this city, subject to 
war tax. Wire wheels, shock absorbers 
and motometer are $190 additional. 

For some time prior to May 2, 1921, 
the price of the 7-passenger phaeton was 
$5,000, a reduction being made on that 
date to $3,985. This price continued un- 
til Jan. 3, this year, when it was reduced 
to $3,700. On May 2, 1921, the price of 
the 7-passenger sedan was lowered to 
$5,275 from $6,600, which prevailed be- 
fore that date, and on Jan. 3 a further 
cut was made to $5,150. 





Three Car Manufacturers 
Make Changes in Lists 


NEW YORK, May 4—The following 
price revisions have been announced by 
the Paige-Detroit, Chalmers and Brew- 
ster companies: 


Paige, 6-66 Old Price New Price 
4-Passenger ........0. $2,245 $2,495 
ae 2,495 2,245 

Chalmers (117 WB) 

, RS are eee 2,095 1,995 
ME Sabet avetacanece 2,395 2,295 

Brewster 
4-Passenger .......... 6,000 5,000 
7-Passenger .......... 6,000 5,000 
MUNG: icnces Kceeranies 9,200 7,000 


Goodyear Will Continue 
Its Old Price Schedule 


AKRON, May 3—In the face of per- 
sistent rumors that tire prices would be 
increased May 1, the Goodyear Tire & 
Rubber Co. of Akron, at sales confer- 
ences of branch and district managers 
and field representatives, held simulta- 
neously Monday of this week throughout 
the United States, announced a continua- 
tion of its old price schedules on prac- 
tically all lines of tires. 

In addition the Goodyear Co. announces 
introduction of a new line of cross-rib 
tires to be known as the Wingfoot tires. 
These tires will sell slightly below the 
standard cord tire lists. 





PORTAGE TIRES REDUCED 


AKRON, OHIO, April 28—The Seiber- 
ling Rubber Co. has announced a reduc- 
tion approximating 10 per cent straight 
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INDIANAPOLIS RACE 
NOW HAS 19 ENTRIES 


INDIANAPOLIS, April 27—Fol- 
lowing are the entrants thus far 
for the Indianapolis sweepstakes 
which will be run on the speedway 
here Tuesday, May 30, together 
with the drivers so far as they have 
been determined: 








Car: Driver: 
Duesenberg ........... De Palma 
WRENN? Sita we cccenas Hartz 
PRGCHGMEOER ~ 00 5. cece W. Reid 
Duesenberg .......... Fetterman 
PPRUINIOUENG oo. o's ke cede Mulford 
WRGMIOGNNO, (22. 55%.0. Wanderlisp 
ONGMMNINNO co sca cca ee eae es — 
SP RGMEMININ 6.40.4 o 6 ce aus oa os Kortner 
DROME 656 coca vacccaces Kline 
OURO Soc Sa wmceue da Failes 
, WROQUMOMEE 6 occ kc cece De Paolo 
EOE Rikig hw rdinwicwecnns Baker 
Disteel-Duesenberg ...... Hearne 
FRAG 8 82.0 le wide dh tds deeds Goux 
(, | Re eo rere 
| area oer Er oe kK ry Ie Elliott 
| ee a eee ee Wilcox 
DC: of a er ee Davidson 
PYOMG+P ONE! occ ceeeiak Howard 


| REE ene ees es —_——— 
pn ee er eee —_——— 
is sis beekces 


eee eee 











through the line on Portage fabric tires. 
It also has made slight alterations in 
the prices of Seiberling straight side 
cords, which brings the net price on this 
line into conformity with standard lists. 





G. M. TRUCK REDUCED 


PONTIAC, MICH., May 2—Another 
price reduction, effective May 1, has been 
made by the General Motors Truck Co. 


The prices follow: 
Old Price New Price 


NE ijn Cd pera $1,495 $1,295 
SRS, cuiivdag) Sabai 2,775 2,375 
ER LEO TE 3,950 3,600 
Rik cenksacannecceae 4,350 3,950 





WATSON TRUCK HIGHER 


CANASTOTA, N. Y., May 3—Watson 
Products Corp, announces an increase in 
the prices of its two models as follows: 

Old Price New Price 
$1,685 $1,865 
3,825 4,250 





TRACTOR PRICES CHANGED 


NEW YORK, May 3—Price revisions 
have been announced by the manufactur- 
ers on the following tractors: 

Old Price New Price 

Automotive $1,785 $1,250 

WER 6 ifs ei eedeu causa 995 1,195 





ORDERS A KISSEL FLEET 


HARTFORD, WIS., May 3—A fleet 
of thirty special highway construction 
trucks built by the Kissel Motor Car Co. 
of Hartford, Wis., has been purchased 
by the George M. Gross Construction Co. 
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New Price Cut Made 


on Fordson in Peru 


Is Listed at Around $875—Coun- 
try Considering Alcohol as 
Automotive Fuel 





LIMA, PERU, April 9 (by mail)— 
During March the price of Fordson was 
again reduced. Successive reductions 
have brought down the Fordson from 
LJ 350 to LJ 250. (LJ, Peruvian pound, 
par value $4.84; present value, $3.35 to 
$3.50 in round numbers.) 

Not a little interest is being taken in 
Peru in the use of alcohol as automotive 
fuel. Peru can produce fuel alcohol at 
a cost that will enable it to be sold very 
cheaply. Its adoption for automotive 
power would benefit two industries: It 
would lend to establishment in Peru of 
a new national industry, the manufacture 
of fuel alcohol; it would make the use of 
automotive transportation in Peru, some- 
what held back by the high price of gaso- 
line, more general. The possible use of 
alcohol in Peru for automotive power 
in the near future should be borne in 
mind by American manufacturers of 
automobiles and trucks and acted upon. 





British Bentley Reported 
Indianapolis Race Entry 


PARIS, April 22 (by mail)—A Brit- 
ish Bentley car, to be driven by W. Doug- 
las Hawkes, will be one of the contes- 
tants in the forthcoming Indianapolis 
500 mile race. This is the first appear- 
ance of this car and driver in America. 
The Bentley car is a regular production 
sporting type, with a four cylinder en- 
gine of 80 by 149 mm. bore and stroke, 
giving a piston displacement just inside 
the 3-litre limit. 

Fresh from his campaign in Sicily, 
where he won second place on a 2-litre 
Ballot in the Targa Florio race, Jules 
Goux is preparing to sail for America 
aboard La France on April 29. The 
French driver, who will be accompanied 
by Mrs. Goux, is bringing with him a 
couple of Ballot 8-cylinder in line racing 
cars, which have been very carefully 
prepared for this contest in the Ballot 
shops in Paris and on French roads. 
Goux, who knows Indianapolis condi- 
tions better than any other European, 
is confident of placing his car among 
the leaders. The driver of the second 
Ballot car has not yet been announced. 





AUTOCAR CO. SUES ON NAME 


PHILADELPHIA, May 3—The Au- 
tocar Co., Ardmore, Pa., to-day filed a 
bill in United States District Court, 
seeking an injunction against the Peters 
Autocar Co., of Bethlehem, Pa., and 
De Veillier & Co., enjoining them from 
making use of the name Autocar. The 
bill of complaint sets forth the original 
name was registered as a trademark in 
the Patent Office in 1903 and asks that 
damages be assessed. 
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Plan Five Sessions 


for S. A. E. Meeting 


Technical Program for Gathering 
at White Sulphur Springs 
Practically Completed 








NEW YORK, May 3—The technical 
program for the summer meeting of the 
Society of Automotive Engineers at 
White Sulphur Springs, June 20, has been 
practically completed. Five sessions have 
been decided upon to be devoted to 
research, fuel and engines, passenger 
cars, aeronautics and motor buses. An 
unusually large attendance is indicated 
by the fact that 432 reservations already 
have been made. 


Fuel Tests to Be Described 


A report from the research depart- 
ment of the society will be presented by 
Dr. H. C. Dickinson. This report will 
treat principally the motor-fuel-volatility 
and highway-research projects in which 
the society has been participating. Fuel 
tests, which are being conducted as out- 
lined by the research department, the 
Bureau of Standards and the Bureau of 
Mines with the full support of the Na- 
tional Automobile Chamber of Commerce 
and the American Petroleum Institute, 
will be described. W. S. James of the 
Bureau of Standards will present a paper 
describing tests now under way as a part 
of the S. A. E. fuel research program. 
He will describe a device perfected by 
the bureau which records graphically the 
fuel consumption of a passenger car 
while it is being operated under ordi- 
nary driving conditions. An analysis 
of records kept over a long period 
discloses some rather unusual facts 
which command the attention of all who 
covet an increased number of miles per 
gallon. 

Several papers will be presented in the 
fuel and engine session. Thomas Midg- 
ley, Jr., will submit some data on the 
characteristics of blended fuels. Two 
papers will be contributed on the pump- 
ing of oil in engine cylinders, a current 
problem demanding special study. One 
of these will be presented by an engine 
designer, A, A. Bull, and the other by a 
lubrication engineer, G. A. Round. A 
paper on the present status of the hot- 
spot method of handling fuels of low 
volatility will complete the group of 
papers in this session. This will be pre- 
sented by F. C. Mock. 


To Discuss Spring Suspension 


In the passenger car session, H. M. 
Crane will present a rather novel design 
of spring suspension for discussion, The 
wider adoption abroad of overhead cam- 
shaft passenger-car engines may indicate 
the tendency of future engine design in 
this country, and a paper on the sub- 


ject will be presented by P. M. Heldt. J. 


B. Bray will present some constructive 
criticisms of the engineer’s present at- 
titude toward service and maintenance 
work. 

The aeronautic session will include 
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papers on several phases of aircraft 
progress. Only two of these can be defi- 
nitely announced at the present time, 
these being offered by Capt. G. E. A. 
Hallett of the air service engineering 
staff at McCook Field, and Prof. E. P. 
Warner. Capt. Hallett will describe the 
methods followed by the air service in 
the design, experimental construction and 
testing of its new engine types. The 
paper by Professor Warner will deal with 
a method of estimating airplane perform- 
ance. The meetings committee hopes to 
secure additional papers for this session. 

Two papers have been scheduled for 
the special motor bus session. G, A. 
Green will treat of the important factors 
that influence bus design and construc- 
tion. R. E. Plimpton will submit data 
showing the unusual growth of bus trans- 
portation and compare the many types of 
bus chassis now produced, indicating the 
particular service to which each is suited. 





FINANCIAL NOTES 











Perfection Tire & Rubber Co. common 
stockholders of record Dec. 1, 1921, have been 
offered the privilege of subscribing at par 
for new 8 per cent convertible bonds in the 
following ratios: Holders of $100 par value or 
less may subscribe for $100 bond; holders of 
$100 to $1,000 par value of stock may sub- 
scribe for 100 per cent of par value of their 
stock; holders of $1,000 to $3,0.0 par value of 
stock may subscribe to the extent of 75 per 
cent of their holdings, and holders of $3,000 
or more par value of stock may subscribe to 
50 per cent of their holdings. 

American-La France Fire Engine Co., Inc., 
has listed on the New York Stock Exchange 
$2,540,600 7 per cent cumulative preferred 
stock. The company reports that the amount 
of work on Jan. 1, 1921, was $1,432,000; that 
$5,845,000 sales were made or orders taken 
during the year; that shipments totaled 
$6,156,000, and the amount of work on hand 
Dec. 31, 1921, was $1,121,000. The present 
year’s output is expected to reach $6,000,000. 

Republic Motor Truck Co. holders of first 
mortgage and collateral trust 7 per cent 
serial gold notes have been informed by 
President Frank E. Smith that negotiations 
looking toward the payment of coupons ma- 
turing May 1 and any coupons matured Nov. 
1, 1921, as yet unpaid, are progressing and 
that the company expects to pay such cou- 
pons within ten days. 

Simms Magneto Co. comparative balance 
sheet as of Dec, 31 shows cash on that date, 
1921, of $178,409, against $154,836 in 1920; 
notes and accounts payable, $560,658, com- 
pared to $1,221,908. The gross revenue for 
1921 was $541,624 and deductions, etc., 
brought the year to a close with a deficit of 
$278,721. 


WHEEL MAKERS REORGANIZE 


DETROIT, May 3—The Automotive 
Wood Wheel Manufacturers Association 
has been reorganized. It dissolved as 
an independent association when it be- 
came affiliated as a group with the Motor 
and Accessory Manufacturers Associa- 
tion. When that organization abandoned 
its group activities, the wheel manufac- 
turers decided to become associated as 
they were before entering the M. A. 
M. A. The work which was carried on 
prior to that time will be resumed. 
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BANK CREDITS 
Written exclusively for AUTOMOTIVE 
INDUSTRIES by the Guaranty Trust 
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The decided ease which has character- 
ized the local money market recently 
continued throughout last week, although 
the market in general was quiet. Call 
loans covered a range of 3% per cent 


to 5 per cent, as compared with 3%. 


per cent to 4 per cent in the previous 
week. Increased ease was noted for 
fixed date maturities, 4% per cent being 
the ruling rate for all periods from 60 
days to six months, as compared with 
a range of 4% per cent to 4% per cent 
in the previous week. The prime com- 
mercial rate remained unchanged at 4%. 

The bond market last week was char- 
acterized by an unusually large amount 
of offerings of new securities, the total 
amount being greater than for any pre- 
vious week of the year. The largest 
single issue was the offering of $100,- 
000,000 of 5 per cent gold bonds of the 
Dominion of Canada. The City of New 
York sold $45,000,000 of 4% per cent 
bonds on a 4.12 per cent basis, as com- 
pared with 4.33 per cent for the issue 
of 4% per cent bonds offered last De- 
cember and 4.46 per cent for the issue 
of July, 1917. 

The U. S. Steel Corp.’s report for the 
first quarter of 1922 showed net earn- 
ings of $19,340,000, as compared with 
$19,612,000 for the preceding quarter and 
$32,287,000 for the first quarter of 1921. 
With the exception of the 3 months’ pe- 
riod ending Sept. 30, 1921, net earnings 
for the past quarter were less than in 
any similar period since the first quar- 
ter of 1915. Although January earnings 
were the smallest reported for any month 
since February, 1915, there was a sub- 
stantial increase during February, and 
the net earnings for March, $8,505,000, 
were almost double those of January. 

The number of business failures re- 
ported for last week was 548, as com- 
pared with 485 in the previous week and 
330 in the corresponding week of 1921. 
The Pacific Coast section alone shows a 
decrease, 41 failures having been re- 
ported last week as against 48 in the 
previous week. Of the total number of 
business failures 57.6 per cent involved 
liabilities of $5,000 or more. This com- 
pares with 59.5 per cent in the previous 
week and 52.4 per cent in the correspond- 
ing week of 1921. 





MAY REORGANIZE CROW-ELKHART 


ELKHART, IND., May 3—Efforts are 
being made to reorganize the Crow- 
Elkhart Motor Corp. which was thrown 
into receivership several weeks ago. It 
is proposed to have the assets taken over 
by a new corporation which would be 
known as the Century Motors Co. Note- 
holders of the Crow-Elkhart company 
are being asked to accept first preferred 
stock in a new company, and merchandise 
creditors second preferred stock. It is 


understood that interests not heretofore. 


connected with the company have under- 
taken the reorganization. 
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S. F. Bowser & Co., Inc., manufacturer of 
oil tanks and pumps at Fort Wayne, Ind., 
re-elected the following: officers at its an- 
nual meeting: President, S. B. Bechtel; 
vice-presidents, A. A. Bowser, H. M. Bow- 
ser, D. A, Corey, W. G. Zhart and J. Wil- 
liam Peterson; secretary-treasurer, H. J. 
Grosvencr. They constitute the board of 
directors, together with S, F. Bowser, chair- 
man of the board, D. G. Milligan, director of 
foreign sales; L. C. Steger, director of pur- 
chases and stores, and W. A. Bersch, con- 
troller. In addressing the stockholders on 
the business outlook both Bowser and Bech- 
tel expressed a great degree of optimism 
with regard to the future of the company. 


Cyclemotor Corp., manufacturer of the 
Evans Power Cycle, has been reorganized 
and additional capital that has been secured 
will permit the acquisition of better and 
larger plant facilities as well as the general 
promotion of international sales. The pro- 
posed new plant will have a capacity of 
30,000 machines, a material increase over 
the maximum capacity of 5000 at the old 
plant. Under the reorganization the general 
manager is D, G. Anderson; factory man- 
ager, L. R. Evans; sales manager, A. C. 
Rice; engineers, B. L. Madden and J. F. 
Merkel. 


Automotive Accessories, Inc., Kokomo, 
Ind., announces the change of its name to 
the Kokomo Automotive Manufacturing Co. 
and the removal to its new factory, which 
will permit its output to be increased 500 
per cent. There is no change in the per- 
sonnel of the organization, the new name 
and trade mark, which bears the word 
Kokomo, being adopted to identify the com- 
pany’s goods more distinctively. 

Jorgenson Manufacturing Co., Waupaca, 
Wis., manufacturer of priming devices and 
other gas engine and automotive specialties, 
brass castings, etc., has filed a voluntary 
petition in bankruptcy. Schedules list lia- 
bilities at $44,802 and assets at $120,215. 
The petition sets forth that lack of working 
capital has made it impossible to operate the 
plant satisfactorily for about two months, 
making a receivership advisable. 

Master Self-Locking Differential & Manu- 
facturing Co. of Green Bay, Wis., is negotiat- 
ing with the Sheboygan (Wis.) Business 
Men’s Association looking toward relocating 
in Sheboygan and establishing a permanent 
plant and offices. It has been in production 
on a relative small scale for about three 
years, specializing in the manufacture of a 
patented master locking device for passenger 
and commercial cars. 


Dort Motor Car Co. sales and service de- 
partments in New York have been transferred 
to the Fisk Building, 260 West 57th Street. 
The executive offices and wholesale sales 
department as well as the parts depot and 
service station will be in the Sidney Bow- 
man Building at Broadway and 132d Street. 
Frank C. Mattern has been appointed man- 
ager of. the New York branch. 


Clucker & Hixson Co., 47 Murray Street, 
New York City, representing a number of 
manufacturers, has added ten men to its 
selling force, and as a result is in a position 
to add one or two lines to those it now rep- 
resents. The company believes that the 
automotive industry is just at the beginning 
of a great wave of business enlargement. 

Goodyear Tire & Rubber Export Co. officers 
are as follows: President, E. G. Wilmer; 
vice-president, G. M. Stadelman, P. W. 
Litchfield and F. K. Espenhain; assistant to 
president, H. H. Springford; treasurer, P. H. 
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Hart; secretary, C. A. Stillman. Immediate 
direction of the company will rest with 
Espenhain, 

Sharon Pressed Steel Co. announces the 
removal of its office from 66 Broadway, New 
York City, to its new warehouse in the 
Dodge Building, 47 West Broadway, where 
it will carry for demonstration a complete 
line of trucks, trailers, skids and other 
pressed steel products. 

Gorey Automotive Parts Co., 354 West 50th 
Street, New York City, with branches at 
Brooklyn and Newark, has been appointed 
service representative for the distribution of 
genuine Torbensen repair parts. The com- 
pany will stock a complete line for all models 
of Torbensen axles, 

Nash Motors Co. has purchased for imme- 
mediate installation a _ third electrically 
heated furnace of the rotary type and of 150 
kw. capacity, manufactured by the George 
J. Hagan Co., Pittsburgh. 

Stover Signal Engineering Co. has moved 
into its new location at Racine, Wis., and 
will devote its plant facilities entirely to the 
manufacture of high quality and distinctive 
automobile signals, 

E. D. Clapp Manufacturing Co., Auburn, 
N. Y., manufacturer of drop forgings, has 
opened offices in the General Motors Build- 
ing, Detroit, under the management of 
Nathan H. Jewett. 


Friend Files Bankruptcy 
Petition as Individual 


MILWAUKEE, May 1— Otis C. 
Friend, Racine, Wis., widely known in 
the automotive industries, has filed a 
voluntary petition in bankruptcy as an 
individual, in the Federal court at Mil- 
waukee. He gives his liabilities as $288,- 
364 and his assets at $50,000. 

Friend formerly was president of the 
Mitchell Motor Car Co. and later be- 
came head of the United Motors Acces- 
sories Corp., more recently taking over 
the Olympian Motors Co. of Pontiac, 
Mich., which became the Friend Motors 
Corp. 

Of the liabilities $238,597 is secured. 
The largest debt is a conditional one of 
$150,000. Friend states he endorsed a 
note in that sum given to the Gotham 
National Bank of New York. The name 
of the payor is not given in the petition. 
The debt is secured by bonds of the Olym- 
pian Corp. The assets of $50,000 con- 
sist of a loan made to the Friend Motors 
Corp. of Pontiac. 


Friend Motor Plant Sold 


PONTIAC, MICH., May 3—The prop- 
erty of the Friend Motor Car Co. was 
bid in for $150,000 by the Gotham Na- 
tional Bank, New York, at a mortgage 
foreclosure sale here yesterday. The 
bank was the only bidder at the sale, 
which was ordered by Federal Judge 
Tuttle. The property recently was ap- 
praised at $450,000. The building for- 
merly was occupied by the Olympian Mo- 
tors Co. and prior to that time was used 
to manufacture the Carter Car. 





DIRECTOR OF NATIONAL DIES 

INDIANAPOLIS, April 27—James B. 
Curtis of New York, director and gen- 
eral counsel of the National Motor Car 
& Vehicle Corp., died here to-day from 
heart disease. 
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METAL MARKETS 





age ym are once more making prices in 
the sheet market. Their influence upon 
values, however, is of quite a different sort 
from that which they exerted earlier in the 
year, when sellers, hungry for orders to keep 
the wheels of their mills turning, could ill 
afford to turn their backs upon proffers of 
business, even though the prices stipulated 
by buyers were sorely disappointing. To- 
day buyers who are short of sheets tempt 
sellers with higher prices than those quoted 
by the latter themselves so as to make up 
the shortage in their supply. The sheet 
market’s future depends to a large extent 
upon just how far these buyers will go in 
the matter of offering inducements. 

Automotive consumers who placed sheet 
orders for second quarter on too conservative 
a scale, and who sought unsuccessfully to 
have deliveries maturing in June shipped in 
May, are striving hard to induce this or that 
mill to accept an extra order for rush deliv- 
ery. Producers sit tight and assert that 
their operating capacity is fully engaged 
over the next two months. This is more or 
less true, but when producers declare them- 
selves out ‘of the market it is in many cases 
an invitation to consumers to bid against one 
another for preferred deliveries. Provided 
inducements are offered most operating 
schedules are sufficiently elastic to permit of 
a filling-in tonnage being squeezed in here 
and there. Already the word has gone forth 
that price is no object with automotive con- 
sumers who underestimated their sheet re- 
quirements earlier in the year and who are 
now being forced to remedy this error of 
judgment. 

One Mahoning valley rolling mill has ad- 
vanced its price for 22 gauge, full finished 
sheets to 4.75c. Another refuses to book 
additional business at 4.50c. Non-integrated 
mills are suffering from a decided shortage 
in the supply of sheet bars, and broad hints 
have been thrown out that at $35, Pittsburgh 
or Youngstown, or at $6 above the recent $29 
level, one or two obliging sellers might be 
found. In all probability sorne of the rolling 
mills sold more sheets than the bar supply 
they had contracted for would yield. 


Pig Iron.—No. 2 foundry is being quoted 
at $21 in in the Chicago and at $22 in the 
Cleveland market, and there is talk of an- 
other $1 per ton advance in the near future. 
Automotive foundries generally are buying 
for late May and June deliveries. 


Steel—A better demand for automotive 
alloy steels is noted. Nickel steels are gen- 
erally quoted lower, the 3% per cent (SAE 
series 2300) is held at 5%4c. for bars and the 
low nickel steel (SAE series 3100) is quoted 
at 4144c. for bars. Billets of the latter grade 
are quoted at $75 for the large and $85 for 
the small size. The 3% per cent billets are 
quoted at $95 for the large and $105 for the 
small. Chrome steel (SAE series 5100) is 
quoted higher at 4c. for bars and $70 for the 


large and $80 for the small billets, Pitts- 
hurgh base. Cold-drawn steel bars are 
firmer at 2c., base Pittsburgh. Both hot- 


and cold-rolled strip steel are strong at pre- 
viously named levels. 


Aluminum.—Sellers of foreign aluminum 
are fighting shy of committing themselves on 
import orders pending passage of the new 
tariff bill. The market is steady with auto- 
motive consumers active buyers. The domes- 
tice producers are more energetic in meeting 
foreign competition. 


Copper.—The outlook is for gradual im- 
provement of prices. 
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SHOWS 
13-18 — Chicago, Annual 
Show and Meeting of the 
Automotive Equipment 
Association. 


FOREIGN SHOWS 
March 10-July 31—Tokio, Japan, 
Peace Exhibition. 
May — Shanghai. Exhibition of 
Road Building Material. 
May, 1922—Quito, Ecuador, Agri- 
cultural Exposition, cele- 
brating Centenary of Ecua- 
dor. Automotive Section. 
May 1-15— The Hague. Auto- 
mobile Show, also Air- 


Nov. 


planes and Motorboats. 
Secretary, Spui 185, The 
Hague. 


May 6-21—Scheveningen, Auto- 
mobile Show. 

May 24-June 5—Barcelona, Spain, 
Automobile Show under 
Dealers’ Direction. 
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Calendar 


socciacio Automobilista 


Brazileria, 

Sept. 15-20—The Hague. 
mobile Show. 
September—Buenos Aires, 

Argentina, Annual Ex- 
hibition, Sociedad Rural 
Argentina, 
Oct, 4-15— Paris, Automobile 
Show, Grand Palais. 
Oct. 12-23—London (Olympia). 
International Commercial 
Vehicle Exhibition. 
3-11— London (Olympia). 
Automobile Show. 
10-Dec. 19 — Brussels. 
Automobile Show, Palais 
de la Cinquantenaire. 
29-Dec. 4—London (Olym- 
pia). Cycle and Motor- 
cycle Show. British Cvcle 
Motors, The Tower, War- 
wick Road, Coventry. 


November—Buenos Aires, 


Auto- 


Nov. 


Nov. 


Nov. 


CONVENTIONS 


May 8-10—New York, National 
Association of ,Manufac- 
turers. 

May 10-12—Philadelphia, Ninth 

National Foreign Trade 

Convention of the National 

Foreign Trade Counvil. 

12—New York, Annual 

Meeting, National High- 

way Traffic Association, at 

the Automobile Club of 

America. 

May 16-17—Detroit, 


May 


Semi-An- 


June 


Tune 


June 






May 4, 192? 


of ‘the Associated Adver- 
tising Clubs of the World. 
19-20—Detroit. Summer 
Convention of the Auto- 
mobile Body Builders As- 
sociation. 

19-24—-Colorado Springs, 
Summer Meeting, Auto- 
motive Equipment Asso- 
ciation. 

26-July 1—Atlantic City, 
Twenty-fifth Annual Meet- 
ing of the American 
Society for Testing 
Materials, Chalfonte-Had- 


— agg © een mn don Hall Hotel. 

ervice anagers, a- “ — Detro 

ge oEeare pera meee ee Pte cay 
; e 

eee oe nla Sept. 18-23, 1922—Rome, Italy, 


May 16-18—Washington, D. C., 
Annual Meeting of the 
Chamber of Commerce of 
the United States. 


May 19-20— St. Louis, Annual 


June 


Second Annual Meeting of 

the International Chamber 

of Commerce. 

Ss. A. E. MEETINGS 
20-24 — White Sulphur 


Argentina, Annual Ex- Meeting of the American Springs, W. Va., 1922 Sum- 

May. epee 5 er hibition, Automovil Club Automobile Association. mer meeting of Society of 
ow. a ye a : Argentino. May ew York, Paltandes Automotive Engineers. 

Jul: 1-24—London ympia). nterstate ark, econ F . se 

. Aircraft Exhibition. RACES National Conference on Indianapolis, May 8; Chi 

, : cago, May 12; Detroit, May 

Sept. 1922— Rio de Janeiro, May 30 — Indianapolis Inter- State Parks, Bear Mount- 19. The Pennsylvania sec- 

Brazil. Automobile exhib- national Sweepstakes. ain Inn. tion will hold an outing at 





its in connection with the July 15 — Strasbourg, French June 11-15—Milwaukee, Annual Tor:esdale or a body meet- 
Brazilian Centenary As- Grand Prix. International Convention ing on May 25. 
— 
scale. It had factory branches in St. 
Hartford Parts Sold y Coast Sales of Star 


to Creditors’ Agent 


HARTFORD, CONN., May 3—Robert 
C. Morris of Morris, Plante & Saxe, New 
York lawyers representing the creditors’ 
committee, to-day bought the property 
and business of the Hartford Automotive 
Parts Co, for $250,000 when it was of- 
fered at a receiver’s sale. The sale was 
featured by spirited bidding on the part 
of possible purchasers. It is understood 
that the creditors will continue the busi- 
ness. 

The sale was decided upon when it was 
learned definitely that no plan acceptable 
to the creditors’ committee for the taking 
over of the business had been offered 
by the stockholders’ committee, and ne- 
gotiations with that committee were dis- 
continued. 

The creditors’ committee consists of A. 
E. Brion, chairman; LeRoy W. Campbell, 
vice-president of the City Bank and Trust 
Co.; E, L. Streeter, Jr., New London; 
B. P. Greene of New Haven and R. L. 
Dedham of the Irving National Bank of 
New York. 


Essenkay Products Files 
Petition in Bankruptcy 


CHICAGO, May 2—The Essenkay 
Products Co., manufacturer of syn- 
thetic rubber composition fillers for auto- 
mobile tires, has filed a voluntary bank- 
ruptcy petition in Federal court here. 
The liabilities are listed in the petition 
as $152,143 and the assets at $65,439. 
The company is capitalized at $500,000. 
The largest creditor is F. D. Mayer, presi- 
dent of the company, whose claim is 
$60,000. 

The Essenkay company was organized 
ten years ago and was the first to pro- 
duce a patented tire filler on a large 


Louis, Detroit, Cleveland and New York, 
and factory representatives in seven for- 
eign countries. Mayer said that the 
company would be reorganized and busi- 
ness continued. He added that the com- 
pany suffered severely in the slump two 
years ago, and that although its busi- 
ness recently had been good, it has never 
been able to recover from the depression. 


Hupp Profits, $383,656 
for First Quarter, 1922 


DETROIT, May 2—The Hupp Motor 
Car Corp, reports for the first quarter 
of 1922 net profits of $383,656 before 
Federal taxes, but which after payment 
of its preferred stock dividends are equal 
to 75 cents a share on its 519,210 $10 
par common shares outstanding, or three 
times its quarterly common dividend re- 
quirements of 25 cents a share. 

C. D. Hastings, president of the com- 
pany, says: 

Our dealers have never before enjoyed the 
retail business in the early months of the 
year that they have in 1922. They are con- 
stantly oversold and crowding us for larger 
allotments. During the first quarter 6399 
cars were sold, against 2348 for the corre- 
sponding period for 1921, an increase of 1738 
per cent. Our production schedule for the 
present quarter is 11,000 cars and for the 
year 30,000 cars. 


House Passes Road Bill 
Appropriating Big Sum 
WASHINGTON, May 2—Federal ap- 
propriations amounting to $140,000,000 
for road building were authorized to-day 
when the House passed the so-called 
Dunn bill. The measure provides for 
$65,000,000 during the next fiscal year 
and $75,000,000 for the following fiscal 
year. It contains a penalty clause to 


insure continuous highway development. 


In Charge of Mulch 


SAN FRANCISCO, May 3—Organiza- 
tion of the Star Motor Co. of California, 
formed to distribute the Star, is virtual- 
ly complete, according to Norman De- 
Vaux, formerly with the Chevrolet in- 
terests on the coast and now president 
of the Star company. Cliff Durant is 
to be vice-president, and R. H. Mulch, 
who has been sales chief of the Chevrolet 
plant since the withdrawal of the Dur- 
ant interests, will head the sales division 
for the Star. 

Mulch’s coming to the coast and his 
severing of his connection with General 
Motors was the surprise of the month. 
When DeVaux quit the Chevrolet com- 
pany a short time ago, preparatory to 
rejoining the Durant interests, Mulch 
was put at the head of the entire coast 
organization for Chevrolet, and it was 
believed he was anchored hard and fast. 
Mulch is here now, however, and is hard 
at work on sales plans for the Star. 

The Star is to be manufactured in the 
newly constructed Durant factory in 
Oakland, Cal. 


Master Motors Completes 
Its First Bus Chassis 


CHICAGO, May 2—Master Motors, 
Inc., has completed its first motor bus 
chassis. The lower center of gravity, 
secured by underslinging the springs and 
a decided kick-up of the frame over the 
rear axle, is one of the features. 

The frame is fitted with out-riggers 
for mounting the body, which has an 
overhang at the rear of only 1 in. The 
forward end of the chassis resembles a 
passenger car, in that it is completely 
fitted as to fenders, lamps, nickel-plated 
bumper, etc. 
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It takes quite a little momen- 
tum to sell cars today. Lit- 
erature and other sales helps 
and demonstrations and calls 
and card indexes and letters 
and what not? 


And the sad part of it is that, 
after all this effort, when the 
car is sold it often proves to 
be the wrong car for the buyer 
because it costs too much to 
run—and the whole transac- 
tion reacts against the dealer 
and against the manufac- 
turer. 


Wasted Sales Effort 

















The car maker who has had 
his ear to the ground knows 
that, today, the average buyer 
demands economy of upkeep 
and that for this reason there 
is a decided trend to “Four” 
equipped cars. 


The Lycoming, developed and 
perfected by “Four” special- 
ists, is a vital sales factor— 
therefore—because it not only 
means the cutting of operat- 
ing costs to the bone, but af- 
fords a power and flexibility 
that meets the approval of the 
average man. 


Lycoming Motors Corporation 


Williamsport, Penn. 
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Made to Rolls-Royce 
Specifications 





“SILENT AS ITS SHADOW” 
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ROYCE 


‘,‘VERY single American Rolls- 
““ Royce Motor Car is equipped 
with Federal Bearings throughout. 

Here is quality recognition indeed. 


For the Rolls-Royce selected Federal 


Bearings only after the most rigid 
tests and exhaustive comparisons 
of all makes of bearings in America. 


The super wearing quality of Fed- 
eral Bearings is primarily due to our 
Centrifugal Force Lining Process. 

It insures a perfect bond—abso- 
lutely prevents porosity—eliminates 
weak spots—and guarantees abso- 
lutely uniform structure of lining 
throughout. 


Write us for details about this Patented Centrifu- 


gal Force Lining Process. 


Learn why Federal 


Bearings stand absolutely in a class by themselves 


for real quality. 
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BABBITT-LINED BRONZE-BACK BEARINGS. BRONZE GN ORT On vari 


DETROIT — MICHIGAN 
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